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AN ORANGE CHIMERA 


Frontispiece 


An orange with one-third of the rind black russet. The line of demarcation 
between bright rind and the black is absolutely clear-cut from stem end to blossom 
end. There is no ridging of the rind at the point of where the color changes, but 
there seemed to be a slight difference in texture. No trace of insect action or other 
external agency could be found; the difference in the rind itself was apparently due 
to a change that permitted the oxidation of oil in the darkened portion. This is the 
only instance known of by the author in which the skin of an orange was black 
from other causes than insect injury. 

After the orange was photographed it was cut open. The dark rind covered 
approximately three segments but its edges did not exactly coincide with the seg- 
ments underneath, which raises a question as to its being a_sectorial chimera. 
On one side it lapped over a little, and on the other side it fell short of completely 
covering the underlying segment. Only one seed was found in the segments under 
the black skin, and six were found in the other 
separately. 

The orange was received from F. W. Savage, Eustis, Florida, on February 10, 
1919. It is apparently of the Ruby variety, although nothing definite is known about 
its origin. Photograph by E. LL. Crandall. 


segments. These were planted 


T. R. Roprnson, 
(’. S. Department of Agriculture. 


(See Graft Hybrids in Plants, page 73) 
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THE FASCINATION OF MAKING 
A PLANT HYBRID 


Being a Detailed Account of the Hybridization of 
Actinidia arguta and Actinidia chinensis 


DAVID 


OMEONE has said rather wisely 
sy that what mankind wants 1s thrills 
and that nothing else counts. In 
eardening there are many kinds of in- 
tellectual thrills, but so far as my ex- 
perience goes none compares with the 
thrill of making a new plant hybrid. 
| have made only one myself. It 
has not yet shown whether it will be of 


what is technically called “practical 
value.” If IL were a logical person of 


course | would wait before describ- 
ing it until | was sure of its worth to 
the world. I shall never forget my 
pleasure in hearing from the lips of that 
ereat plant breeder, Dr. Van Fleet, the 
only full description of the origin of 
the “Silver Moon” and the “Dr. Van 
Fleet” roses, not forty-eight hours be- 
tore his voice was stilled forever. In 
similar fashion | want to write down 
the history of the beginning of my little 
hybrid while it is still vivid in my mind. 
[f this story serves no other purpose 
than that of encouraging those who have 
means and leisure to enter the field of 
plant breeding for the thrills that it can 
eive them, it will not have been in vain. 

Plant breeding is a strange combina- 
tion of exciting instants and long pe- 
riods of watchfulness. It is tied up 
with the lives of people and reaches out 
to foreign countries in a very personal 
way. It is, in fact, a series of occur- 
rences into which a great deal of per- 
sonal romance can be woven, appealing 
particularly to persons who know how 
to make the occurences of their daily 
lives seem romantic. 

We came into possession of the 
mother plant of my hybrid through an 
accident. I say “we,” for Mrs. Fair- 
child’s life and my own have both been 
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closely linked with this hybrid. In 1907, 
we went to Marblehead on a vacation, 
and in strolling around on the rocky 
point of land—‘The Neck” I think it 
is called, we saw such a charming gar- 
den that we wandered into it. We tound 
an old man there. He was disturbed 
about something and when [| introduced 
nyself and asked permission to look 
1round he unburdened himself of his 
annovance. The house’ painter had 
just cut in two a wonderful vine 
of <Actinidia arguta which almost 
encircled the house with its immense 
cwining stems and covered it with dark 
ereen foliage. It had been the pride 
of Mr. Parker’s garden for years and 
| could have wept with him at the catas- 
trophe, for I[ realized that he was no 
longer young and that it would be years 
before it could again be the stunning 
plant which it had been. We thought 
it a strange coincidence that we haa 
wandered into the garden of Mr. 
Charles N. Parker who had long been 
the distinguished President of the 
Massachusetts Horticultural Society. 
There on the ground lay enough 
cuttings to start a nursery, and | asked 
Mr. Parker if I might have a few 
and he gladly gave them to me. We 
brought the little cuttings with us back 
to the new place which we had just 
bought in the woods of Maryland, and 


carefully nursed them. Later on we 
planted out with the greatest cere- 
mony one of the vines which grew 


from Mr. Parker’s cuttings, where it 


would cover the south end of our 
little cottage. It was the first plant 


which we set out “In The Woods.” 
Time passed and we built a house, 
and to have over the front door some- 
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FLOWERS OF THE YANG 
Figure 1 





TAO 


A flower cluster of the Yang Vao (Actinidia chinensis), the male parent of the hybrid. 


The flowers are larger than those of the 


Kokuwa (4. 


arguta), of a very light yellow 


color, and are usually so concealed by the foliage that they add little to the attractiveness 


of the vine for pergola use. 


The stamens form a golden ring around the white pistils. 


Photograph by Peter Bisset, of flowers from a vine in the nursery of Mr. D. W. Coolidge, 


Pasadena, Calitornia. 


thing which would shade it, we built 
a cedar pole pergola and I transplanted 
the Actinidia vine from the old cot- 
tage to the front door, where it grew 
amazingly. In the course of time it 
truited. I was delighted, for I had 
liked the fruits which Mr. Parker had 
given me at Marblehead. They were 
honey sweet but rather small. It did 
not appear likely that anything com- 
mercial could be made out of them, 
but they were interesting and the chil- 
dren were very fond of them. 

Some time before this event (1904) 
the ‘Consul General at Hankow, China, 


(Slightly less than natural size.) 


Mr. Wilcox, sent in some seeds of a 
fruit which had been collected by E. H. 
Wilson during his plant explorations in 
China. This he said was called by the 
Chinese the Yang Tao, and was a fruit 
about the size of a hen’s egg which was 
produced on a strong vine with immense 
velvety leaves. It turned out to be an- 
other species of Actinidia (Actinidia 
chinensis). This seed was propagated at 
our Plant Introduction Garden, Chico, 
Calif. Coming from the great Yangtze 
Valley the plant was presumably not 
hardy enough to withstand the low 
temperatures of Washington, but to 
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FRUITS OF THE YANG TAO OR CHINESE ACTINIDIA 
Figure 2 


Rev. Hugh W. White holding a plate of fruits of the Yang Tao, photographed 
at Kuling, China, November 11, 1909. This is one of the first photographs of this 
fruit to reach America. Dr White also sent in seeds from these fruits (S. P. I. 
No. 18535), but Consul General Wilcox had sent ten months previously seeds 
which had been collected by Dr. E. H. Wilson. It was from a plant grown from 
one of Wilson’s seedlings that the male parent of the hybrid came. Even though 
Dr. White’s seed was not the first to reach this country, his interest shows that 
a missionary’s labors need not be confined to religion and politics, but may profit- 
ably be applied to the field of Natural Science. 
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FRUITS OF THE CHINESE YANG TAO 


Figure 3 


Russet brown fruits of Actinidia chuiensis 


hybrid. 


Planch., the pollen or male parent of the 


They have a felt-like skin and a delicate greenish interior filled with numerous 


almost black seeds. The fruit has a refreshing flavor, reminding one of the gooseberry. 


The skin is thin but strong; 


make sure of this I planted a vine be- 
side a trellis on the wall of the house 
within a few vards of the other Acti- 
nidia, and watched it grow. It was al- 
ways an intellectual curiosity; it grew 
amazingly every summer, and every 
winter I cut it back to prevent its dving 
back, but it never flowered. I used to 
show the two vines to visitors from the 
Japanese and the Chinese Legations and 
remark that I had growing side by side 
the Japanese <Actinidia which occurs 
wild in the forests of Japan, and the 
Yang Tao of China which is found in 
the gorges of the Yangtze Kuang. 
About this time Frank N. Mever, our 
Agricultural Explorer, sent in from 
Korea reports on the Chinese Actinidia, 


these fruits were shipped from California to Washington and 
were still in excellent condition when photographed. 
raised from seeds gathered on the border of 
Composite photograph from photographs by E. 


The vine from which they came was 
Yunan Province, China, by E. H. Wilson. 
I.. Crandall. (Slightly under natural size). 


the Yang ‘Tao, which he found there, 
and from these accounts, | began to 
suspect that what he described was a 
“fruit tree’ which I had first heard 
of from the lips of Leigh Hunt. Leigh 
Hunt is the well-known mining engi- 
neer and real estate promoter who with 
Sloat Fassett of New York opened up 
the gold mines of Korea, and who 
later played a certain important and 
spectacular role in the development of 
Khartoum in the Sudan. | had met him 
in Miyanoshita, Japan, where he had 
gone for his health, and he had de- 
scribed to me then a “tree” with 
branches a hundred yards long, which 
produced fruits of so variable a taste 


that vou could take a number of people 
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FRUITS OF THE KOKUWA OR JAPANESE ACTINIDIA 
Figure 4 


Ripe fruits of the Kokuwa of Japan (Actinidia arguta [S. & Z.] Planch.), female parent 


of the hybrid. 


These fruits were gathered from an arbor around a tennis court near West- 


bury, Long Island, by Henry Hicks and the author in September, 1922. Two distinct varieties 
were growing there; one with long slender fruits, the other with fruits that were shorter 
and thicker and with a suggestion of a reddish blush. The fruits are dark green, have 


very thin smooth skins, which make them poor shippers. 
The Kokuwa when ripe is quite soft and its green pulp has a 
of it. It is said to be 


and about fifty to a fruit. 
honey sweetness, which makes children 
(Photograph by E. L. 


Oo it and every one would find the 
fruit to his particular liking. It seemed 
to me then from what he told me that 
hotanically his tree must have been a 
vine. 

[ had not heard from Leigh Hunt 
for years when one day he called on 
me, “In the Woods.” We spoke of his 
Korean tree and one day | showed 
him the Yang Tao vine at the en- 
trance to our house and he decided 
that it must be the plant which he had 
talked about so enthusiastically when | 
frst met him in the mountains of 
Japan. Then Meyer came back trom 
China and gave us a glowing account 
of the Yang Tao and we had our 
appetite quickened by good photographs 
which were sent in by the missionary, 
Hugh White, from Korea. 


fond 
Crandall. natural size.) 


The seeds are extremely small 


slightly purgative. 


In our Plant Introduction Garden at 
Chico the vines grew marvellously and 
flowered profusely, but all the flowers 
proved to be sterile, producing only 
pollen. As we had abundance of 
seeds from Korea and as the vines grew 
readily from cuttings we were able to 
distribute many thousands of the Yang 
Tao plants to amateurs throughout the 
Southern States, and the reports of 
their growth began to come in and 
stimulated us to further distributions. 

The years passed and from China 
another missionary sent in fruits in 
alcohol which gave us a good idea of 


their hairy character, and then one 
summer some rather disappointingly 


small fruits were borne by a vine in a 
private garden in Chico. Finally, after 
several more years, a quantity of, full- 
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sized fruits were produced on _ the 
Huntington Estate in Pasadena, and 
in Mr. Coolidge’s garden there. I re- 
member when these first perfect fruits 
came in; my father-in-law, Mr. Alex- 
ander Graham Bell, happened to be in 
my office and I “tried them on him.” 
To my delight he pronounced them as 
fine in flavor as any English goose- 
berries he had ever tasted. He had a 
Scotchman’s fondness for gooseberries, 
so | considered this high praise. 

In the course of time my _ brother- 
in-law, Gilbert Grosvenor, President of 
the National Geographic Society, 


bought “Wild Acres” in Maryland, 
and I began giving him trees and 


shrubs to plant there. He had a fence 
which shut out his back yard and on it 
he planted two Actinidia vines grown 
from cuttings of the two species in 
front of our own house in the woods. 
Both the Japanese and the ‘Chinese 
Actinidias grew well on his back fence. 
Every time I visited “Wild Acres” | 
used to look at them. The Japanese 
species grew rampant and finally climb- 
ed up into the top of a Nieffer pear 
tree nearby. It so overgrew the Chinese 
Actinidia that for a time | thought the 
Yang Tao was dead. But I was mis- 
taken. 

And now I come to a stage in the 
story of the production of the hybrid 
where dates become important, for I 
am going to pretend that my new hy- 
brid is patentable, just as would be a 
mechanical invention and it becomes 
important to establish priority of in- 
vention. This can be done only by 
circumstantial evidence, witnesses, and 
photographs. 

As recorded on June 18, 1923, in 
my “Desk Book” which I| kept for 
records of interesting events, it was 
about May 29 of that same year that 
I visited Wild Acres and in looking as 
usual at my pet Actinidia vines I was 
delighted and quite astonished to see 
several flowers of the ‘Chinese Yang 
Tao almost ready to open. They were 
almost concealed by the large leaves, 
but there they were unmistakably of 
that species and ready to open in a few 


days. Thousands of flowers of the 
Japanese species were bursting into 
bloom tar up in the pear tree. Here at 


last the unexpected had _ happened. 
These two species, immigrants from 
the other side of the world, were go- 
ing to bloom at the same time and in 
the same place. Instantly and un- 
avoidably the thought was forced upon 
my mind that I was in the presence of 
an opportunity for which I might wait 
half a lifetime in vain. Only one who 
has felt the thrill of such a circum- 
stance can understand the sensation. 
[t was the real thrill—the first thrill 
of the series which the hybridizer lives 
for and dreams of. After twenty years 
I had at last gotten these two immi- 
grants together and was present during 
their mating period. 

I felt the responsibility ; responsibility 
akin to that which | imagine an astron- 
omer feels when he watches some 
comet pass the spider web cross-hairs 
of his telescope, knowing that his eye 
is recording a cosmic event for the only 
time in his life and that centuries 
will pass before some other human 
eye will watch the return of the same 
comet and depend upon this observation 
which he is about to make. 

[ gathered the material together—the 
gauze bags and pincers and small scis- 
sors and labels which compose the 
breeders’ kit—and went again the next 
day to Wild Acres to see if the pollen 
were ripe, but found that the large 
flowers of Actinidia chinensis were still 
immature. My son Graham and his 
chum, Freddy Burgess, were with me 
and took part in emasculating the flow- 
ers of the Japanese species, Actinidia 
arguta. We did a thorough piece of 
work, for we not only removed all the 
stamens from the flowers and _ their 
petals as well, but we washed the stig- 
mas clean of any possible pollen which 
might have been dragged into the 
closed flower buds by small insects. 
The flowers were all unopened buds, 
be it understood, and the chance that 
any pollen could have gotten in was 
infinitesimal, but to be absolutely sure 
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Fairchild: 


we washed the pistils by immersing 
them in a glass of tepid water. 

After we had cut away the sta- 
mens from a considerable number of 
fowers we bagged them in paper bags. 
At the same time I put other paper bags 
over some clusters of flowers of Actint- 
dia arguta which had not been emascu- 


lated, for it seemed worth while to 
discover if they were capable of 
producing fruit when pollinated by 


their own pollen. But we could not 
actually transfer the pollen from the 
-ctinidia chinensis because it was not 
ripe. So we went away leaving instruc- 
tions to Sarah, the maid, to telephone 
us when the pollen of the Yang Tao 
Howers was ripe and could’ be trans- 
ferred. I give these details minutely 
for they relate to what were exciting 
days for me. 

Every day I telephoned to Sarah but 
always received the same reply :—'‘No 
change in the flowers.” At last the 
Sunday (June 3) came on which I had 
to leave for Pittsburgh to address the 
Garden Club there and I telephoned 
again thinking I might pollinate the 
Howers before my train left. The same 
answer came back over the telephone 
from Sarah and I was just hanging up 
the receiver when my daughter Bar- 
hara, who was. standing behind the 
maid at Wild Acres, broke into the 
conve::ation with the remark to Sarah 
that she thought the pollen was ripe, 
she had just looked at the flowers. 
But I found I had no time, as it was, 
my telephone conversation nearly made 
me miss my train. However Graham 
and Freddy, whom I had sworn in as 
my assistants to do the pollinating for 
me as carefully as they knew how, 
started across country to Wild Acres as 
I left for the train. I never went to a 
Garden Club with so much reluctance, 
and it was a satisfaction to tell the 
Pittsburgh ladies how it hurt to leave 
behind something so near to a cosmic 
event in order to talk to them of 
obvious things like the arrangement of 
shrubbery, etc. Oh how insistent are 
these obvious things! How they drag 
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us away from anything which is worth 
doing and impoverish our lives! 

As soon as I[ returned from Pitts- 
burgh I went with the boys to Wild 
Acres, carrying gauze bags with which 
to bag the fruit in case any had set. 
[ think my hands must have trembled 
a bit as I undid the strings which 
bound the bags in place over the flower 
clusters. To know that the next in- 
stant might dash to pieces the hopes 
of the past days filled me with appre- 
hension. Never shall I forget the eves 
of those boys as they saw how every 
flower upon which they had dusted the 
pollen of the Actinidia chinensis had 
‘set’ and was now transformed into a 
tinv fruit. It was a real thrill—similar 
to that felt by an inventor at the first 
successtul trial of his device. Of course 
the doubt still remained as to whether 
these fruits would hang on and mature, 
or drop off in a few days; whether, in 
other words, there had been a process 
of fertilization, or only a slight irri- 
tation of the stigmas by the pollen 
tubes of the Chinese parent. 

[t the fruits represented a true hy- 
bridization then the date of June 3, 
1925, took on significance, for it set 
the day upon which the hybrid was 
made so far as the human part of the 
phenomenon was concerned, and cor- 
responded with what an inventor would 
consider as the day his invention first 
took definite form. If I could patent 
it—this hybrid—then, should some other 
breeder have been at work on the same 
problem and made the same pollination 
a tew days later, I would have the 
prior claim to a patent. Unlike the in- 
vention, the hybrid is not a crude un- 
finished thing but a perfect working 
machine from the moment it is made, 
and claims entered would not come into 
interference as they do in inventions 
because when the date of the hybridiza- 
tion was once established the date of 
the first perfected machine would be 
automatically determined. The hybrid 
may not be valuable, but it is not a 
sketchy, imperfect machine. 

But the fact had vet to be proven 
that the fruits would develop seeds and 
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WITNESSING THE PICKING OF THE CROSS POLLINATED ACTINIDIA FRUITS 
Figure 5 


Dr. Frederick V. Coville (left} and Miss Gertrude Grosvenor (right) witnessing with 
David Fairchild the picking of a gauze bag containing fruits of Actinidia arguta, which 
resulted from pollination with pollen of Actinidia chinensis at “Wild Acres,” near Bethesda, 
Maryland. The Actinidia arguta vine is shown climbing up into the adjoining pear tree. 
The pollen was taken from flowers ot the Actinidia chinensis vine, whose large hairy leaves 
are seen behind Dr. Coville. The actual pollination was performed by Graham Fairchild 
and Frederick Burgess, June 3rd, 1923. Photograph by Dr. Gilbert H. Grosvenor, October 
28, 1923. 
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KOKUWA FRUITS RESULTING FROM YANG TAO POLLINATION 
Figure 6 


Photograph taken October 29, 1923, by 


hag filled with the fruits of a cross between Actimidia arguta and Actinidia chinensis. The 


Howers of A. 
trom. these 
Coville. 

gardener. 


fruits were given to Mrs. C. 


that these seeds would be fertile. On 
June 17 we inspected them again and 
found them nearly a quarter grown. 
At this time I made another observa- 
tion which strongly confirmed me_ in 
the belief that my little fruits were 
hybrids ; or they were at least the result 


oft the application of the Chinese pollen 


Not a 


hundreds of 


fruits. 
many 


and not self-fertilized 
single one of the 


arguta were actually pollinated on June 3rd, 1923. 


LL. Crandall of the author holding a gauze 
(See Figure 5.) Seeds 
Bell, Mr. Edward Goucher and Dr. F. \V. 


Nine seedlings were produced by Goucher and six by Anderson, Mrs. Bell's head 
These have been propagated by cuttings, which were distributed. 


(See page Ol.) 


flowers of the Japanese Actinidia had 
set a fruit! Those in our bags were 
the only fruits on the vine. This 
showed conclusively that the pollen ot 
the Japanese flowers was not sufficient 
to induce the formation of fruits when 
applied to their own stigmas. 

From June 18 until October 25 the 
hybrid Actinidia fruits were left un- 
observed while [ was in Nova Scotia. 
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They were enclosed in mosquito netting 
bags and tagged with warning signs, 
but somehow I felt nervous about them 
all the summer lest by one of the mis- 
fortunes which so often attend such 
things, they might have been picked by 
some careless hand. So when [| mo- 
tored over early one morning in late 
October and saw the grav and weath- 
ered bags still hanging on the vine | 
experienced another thrill of success 
for through the gauze | could see the 
full-sized fruits still hanging on their 
slender stems. 

With a peculiar feeling of pride | 
cut one of the bags with its fruits in it 
and took it to Washington, showing it 
to all my friends. It occurred to me 
that I might need them as witnesses in 
my hypothetical patent lJawsuit which 
was coming some day when I began to 


prosecute some nursery firm for in- 
fringing my patent for “A Hybrid 


Actinidia arguta & Actinidia chinensis.” 


When I| showed the fruits to Mrs. 
Charles J. Bell at her home at Twin 
Oaks I gave her at the same time a 


single fruit, asking her to get Ander- 
son, her head gardener, to grow the 
seeds of it for me. Then | showed my 
bag of hybrid Actinidia fruits to my 
old friends—Dr. B. T. Galloway, Dr. 
W. A. Tavlor, and Mr. Peter Bisset, of 
the Department of Agriculture, and had 
Mr. E. L. 'Crandall take a_ full-sized 
photograph of it. (Figure 6). The date 
of this photograph I imagined might be 
valuable in establishing priority of in- 
vention. It was October 25, 1925. 

Of course my friends immediately 
raised the question as to whether after 
all the seeds might not be merely 
shells with no embryos in them, or 
that even if they had embryos, would 
they grow? So to settle the first ques- 
tion | dissected some of my precious 
seeds and found in them well developed 
embryos and thus shoved back into the 
unknowable the question of whether | 
had a hybrid or not. The only way to 
settle that question was to grow the 
seeds. 

At this stage the question arose as 
to whether [ should keep the seeds all 


under my own control and grow them 
secretly, or at once come out into the 
open with them so that from the start 
any one found growing this’ hybrid 
would be known to have either re- 
ceived them from me personally or to 
have come into them 
clandestinely. 


possession of 


| remembered a conversation which | 
had in the Cosmos Club with Or- 
ville Wright the day after the first 
fight at Fort Myer. [ had asked him 
how it was possible for him and_ his 
brother Wilbur to keep such a thing as 
their first flights secret for nearly two 
vears. The great 'Chanute was with us 
and before Wright could’ answer, 
Chanute said: 

“Yes, there is where vou made a 
great mistake in my opinion, Orville.” 

To which Orville replied: 

“But look at the 
have made in 

“That’s a mere bagatelle. What's 
a quarter of a million compared with 
the honor of being two vears ahead ot 
everybody else in such a great inven 


arrangement we 
France.’ 


tion as this?” 
As [ had seen Curtiss’ Hamumonds- 
port thght in the June Bug’ which 


won the Scientific American ‘Cup and 
had stood with Curtiss afterward and 
watched the first Wright flight which 
was public at Fort Myer, [ was heartily 
in accord with Chanute’s view. 

So with the idea of immediate pub- 
licitv as a safeguard to my new hybrid, 
| distributed the seeds of my Actinidias. 
| drew up a special statement for each 
one to whom I gave the seeds, specity- 
ing the number of seeds and an agree- 
ment that none of the resulting plants 
should be given away or sold to any- 


one without my consent. The first 
seeds were, as | have said, given to 


Mrs. Charles J. Bell, and I hold Ander- 
son, her gardener’s agreement for them. 
From them several plants (six) re- 
sulted. The second lot I gave to Mr. 
F. V. Coville, of the Department ot 
Agriculture (SC in all), but Coville 
completely forgot to plant them. The 
third lot was entrusted to the veteran 
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Mie HYBRID ACTINIDIA AND PARENT SPECIES 
Abr. 


t ol (Right) Male parent <Actinidia chinensis; (Center) the Hybrid “f. arguta @ XX 
ville chinensis &. (Left) Female parent, 4. arguta. Photographed August 27, 1925, at Bell, 


The Maryland, by Paul Russell. Plants of the hybrid are growing out of doors in Washington, 
eran and although some appear to be quite hardy, others have died. 
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plant propagator, Edward Goucher, at 
the Plant Introduction Garden at Bell, 
Maryland. From these given Goucher 
three fine plants came. ‘The remainder 
| very carefully stratified as I had done 
with many seeds before, and buried at 
In The Woods. Not a single seedling 
came trom these stratified seeds. 

I give all these details to show how 
complicated a thing it has been for 
one who has had many other activities, 
to push along such a seemingly simple 
thing as a little plant hybrid. Plant 
hybridizing differs decidedly from me- 
chanical invention, for the breeder must 


sit down and wait. He cannot hurry 
the process. It is a matter of vears, 
of one’s life in fact. 

But to retrace a step. There was 


still hanging on the vine at Wild Acres 
one of the gauze bags with five fruits 
in it, and it occurred to me that I had 
not, as they savy in newspaper language, 
“covered” that feature of the hybrid 
with a photograph. So before severing 
the branch which had been enclosed 
in the gauze bag and which bore the 
famous hybrid fruits, I drew around 
me as witnesses Dr. If. V. Coville, who 
was visiting Dr. Grosvenor at the time, 
and Miss Gertrude Grosvenor, and we 
were all three photographed in the pose 
of examining the fruits in the gauze 
bag. The photograph was made by 
Dr. Gilbert Grosvenor. ‘This photo- 
graph, which was witnessed to by all 
the parties concerned, I stored away in 
my sate deposit vault. It bears the date 
of October 28, 1923. (See Figure 5). 

‘The first news of the hybrid seedlings 
reached me in Coconut Grove, Florida, 
Kebruary 15, 1924, when Ed Goucher 
sent me a photograph of one of several 
seedlings which had appeared in_ his 
seed box. And with the receipt of this 
photograph, and only then, could | 
affirm with certainty that I had really 
made a hybrid between the two Actini- 
dias, for it is a fact well-known to 
plant breeders that often foreign pollen 
so stimulates the stigmas of another 
species that it produces viable seeds 
and the seedlings from them proved to 
be exactly like the mother parent in 


every respect. The stimulation induces 
budding in the tissues around the em- 
bryo sac and these buds grow. I had 
taken the precaution to give to Goucher 
seeds of the Japanese mother parent 
which [| obtained trom some _ other 
source, and he had in his greenhouse 
some small seedlings of the Chinese, or 
male parent. It happens that the leaves 
of the male parent are very hairy, 
whereas those of the Japanese, 
or female, are smooth. In the photo- 
graph ot the hybrid with its parent 
species on either side of it, the 
leaves of the hybrid were evidently 
hairy like its male parent, though of 
course not so pronouncedly hairy. This 
brought the thrill of certainty that | 
had a true hybrid, for otherwise where 
could the hairy character have come 
from? 

Upon my return to Washington in 
May I found that Anderson had raised 
six plants from the seeds which | gave 
to Mrs. Bell, and that Goucher’s plants 
at Maryland were doing well, and I was 
then confronted with the problem ot 
what to do with these plants. I knew 
very well that the usual method would 
be to keep all these plants in my own 
hands, get up a large stock ot them 
by growing them from cuttings, guard 
them under lock and key until | was 
ready to sell them, and then with much 
advertising and a good deal of exag- 
eeration get rid of them at the highest 
price possible. But since this method 
only results generally in  someone’s 
stealing a cutting or two and starting 
a rival nursery, and since I was to get 
(hypothetically speaking) a patent on 
my hybrid, I decided to place the plants 
where they would be evidences as they 
erew of the fact that this particular 
hybrid between Actinidia arguta and 
Actinidia chinensis had first’ been made 
by me, and that anyone who should 
try to sell plants of it in the future 
would be liable to prosecution. ‘The 
evidence of identity would be furnished 
by these plants which I had established 
in various gardens. 

On May 30, 1924, I visited Twin 
Oaks and saw the plants which Ander- 
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Fairchild: 


son had grown. They were fairly 
vigorous little fellows, but were not so 
surprisingly vigorous as | had hoped 
they might be. | made arrangements 
for Anderson to plant three of them 
there on the estate and the other three 
[ took to In The Woods, my Maryland 
place. I planted one of these on a 
special Actinidia arbor wich I estab- 
lished there, and on which I have now 
four species of this genus. The other 
two | brought to town. It happened 
that my colleague, P. H. Dorsett, was 
leaving in the afternoon for Eastern 
China on an exploring trip and would 
pass through ‘Chico, California, where 
the Plant Introduction Garden of my 
office is located, so I took a plant with 
me to the train and gave it into his 
safe-keeping, and he delivered it to the 
earden there. Months afterward | 
heard from the superintendent that a 
nuserable pup had singled out this little 
hybrid as a tov and dragged it out of 
its pot, and that later a worm of some 
kind had attacked and killed. it. 

Dr. Rehder, of the Arnold Arbore- 
tum, happened to be spending the even- 
ing with me. As | put him on the 
night train for Boston, | gave him the 
other little hybrid plant which Ander- 
son had grown at Twin Oaks, and in 
the course of a few days I received a 
letter from Professor Charles S. Sar- 
gent acknowledging its receipt.* 

In August, 1924, upon my _ return 
*Plants of the Actinidia hybrid raised 
sent to the tollowing: 


from cuttings by 
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trom Panama I was given a_photo- 
graph of the hybrid and its parent 
species taken at Bell, Maryland, in 
which the vigor of the hybrid had be- 
come apparent. In September, 1925, 
Paul Russell photographed the same 
plants again at Bell, and Dr. Galloway 
sent me a copy of this which I re- 
ceived at Geneva, Switzerland, a few 
evenings before we had to dine with 


us Dr. Inazo Nitobe, the Japanese repre- 


sentative on the Council of the League 
of Nations. He is fond of plants, and 
| showed him the photographs of the 
hybrid Actinidia and he was much in- 
terested, tor as a boy he had gathered 
the wild fruits of what he said is called 
in Japan the “WKokuwa.” ‘Though these 
fruits he says have the reputation of 
being purgative the bovs are inordinate- 
ly fond of them just the same. 

Now comes a long wait, a real pause, 
perhaps of years, for who knows how 
long it will be before my hybrid fruits? 
And there still remain such questions 
as these: Will the hybrid be as hardy 
as its Japanese mother or partake of 
the tender qualities of its father? Will 
it grow faster than either parent when 
it once gets its stride? So far it has 
not shown much extra vigor. As an 
arbor vine will it have the beautiful 
claret-colored hairs on its young shoots 
and leaves which make its father so at- 
tractive? Will it inherit the resistance 
and Anderson 
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to disease that its mother 


a peculiar degree? 

sut most important of all, will it 
bear fruit and will this fruit combine 
the qualities of the two parents? Will 
they be smooth like the mother or 
hairy like the father? Will they be 
sweet like the mother, or acid like the 
father? Will they be small or large? 
Will they be produced in abundance, a 
bushel of fruits on a single vine, as one 
vine of its father produced once in 
Coolidge’s Garden in Pasadena, or will 
it be a shy bearer as some of its rela- 
tives are on its mother’s side? 

Should it be a good bearer and the 
fruits be of as good quality as that 
produced by its mother, and should it 
be intermediate in hardiness between its 
two parents, it stands a fair show of 
being a vine which would be well worth 
erowing throughout the Eastern United 
States, and in time it night take on 
commercial importance because of the 


has had in 
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fondness of people for its fruits or 
their products. 

3ut all these things must remain still 
“in the lap of the gods.” The hybrid 
is made; let it take its course. It 
shall have to, since the Patent Laws 
of America will give me no assistance. 
\Vere they fair and designed to support 


invention in other fields than in those 
ot mechanical things, and did_ they 


fulfill the objects laid down in the Con- 
stitution, matters might be quite other- 
wise and | might awake some day, as 
inventors have, to tind myself drawing 
a royalty from my .\ctinidia hybrid. 

Let us hope thtat some day condi- 
tions can be changed, so that plant 
breeders, who are adding countless  bil- 
lions to the wealth of the world, may 
receive something more substantial than 
the casual recognition which people 
generally accord to those who give them 
something for nothine. 


The Science of “Humanology”’ 


MAN: Hits MAKING AND UNMAKING, 
by E. Boyp Barrett, Professor of 
Psychology in Georgetown University. 
Thomas Seltzer, New York, 1925. 
Pp. 269. 

The purpose of this book, the author 
states in his foreword, is to aid the 
“man in the street’ to free himself from 
“the fears and worries that afflict him 
and tend to make his life unhappy.” 
This purpose he proposes to accomplish 
by the application of a synthetic science 
which he terms “‘humanology.” It is 
only through self-knowledge, the author 
says, that man becomes adjusted to 
“life. He believes that “slavery to 
habit in thought and conduct” are at 
the base of all or most mental disorder, 
and endeavors to show how these evils 
may be avoided. 

The body of the book then deals with 


s¢ 


the reactions of the various psychologi- 
cal types of men to their environment, 
and the effect of the environment upon 
those unable to adjust themselves prop- 
erly. The scope and method of the 
book may be adjudged from some ot 
the chapter-titles: “Human Recoils and 
Reactions, “The Art of Mental Heal- 
ing,” “Vital Energy,” “Abnormal Im- 
pulses,” ““Phe = Cleptomaniac,” “The 
Pyromaniac,” ““The Gambler,” “The 
Borrower,” “the Criminal.” These 
topics are discussed in a manner more 
emotional than scientific. ‘The influ- 
ence of heredity in moulding the life 
of the individual is scarcely touched 


upon. The most interesting chapter 1s 
the one entitled “Explaining Away 


Religion,” and is written from the point 
of view of the intelligent 
RE EE 


Catholic. 
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THE LOCKSTEP IN THE SCHOOLS 


A Review 


© the public schools educate 
pupils—that is, develop their 
valuable inborn peculiarities and 
repress or divert the undesirable ones ? 

Or are thev merely a_ Procrustean 
bed, of Pullman berth dimensions, in 
which the abler children are bludgeoned 
into an inert and docile conformity 
with the performance of the mediocre, 
while the efforts of an _ uninspired 
teacher are largely devoted to goad- 
ing the moron into a little more speed 
than he is built for? 

The latter supposition is nearer the 
truth, in the opinion of Truman Lee 
Kelley, professor of education and 
psychology in Stanford University. Dr. 
\elley has recently attacked the old 
problem of Nature vs. Nurture from an 
original angle which vields results con- 
formable with those reached by earlier 
methods, and is equally damaging to the 
reputation of the .\merican educational 
system.* 

Groups of normal children aged 8, 
11, and 14 vears were selected. Each 
eroup contained 800 or 900 members, 
and reasons are given for believing 
that it is a fair, homogeneous sample. 
The achievements of these pupils in a 
variety ot school subjects were meas- 
ured by standard tests, and analyzed 
by a new statistical technique, which is 
too complicated to describe here,7 but 
seems at least to be mathematically 
sound. Similar figures were then ob- 
tained for 200 particularly gifted chil- 
dren, whom Lewis M. Terman had 
previously described.£ 

It has long been known that, when 


any single trait is studied, practice 
brings improvement to all who partici- 
*KELLEY, TRUMAN LEE. 


New York, The Macmillan Co., 1926. 


The Influence of Nurture upon Native Differences. 


pate, but that the most gifted will im- 
prove the most. Thus if a class in 
arithmetic takes up fractions, there 
will be a wide range of differences in 
performance at the start. After a 
month of equal practice, those who 
were poorest will have improved great- 
ly; but those who were best will have 
improved ever more greatly, in propor- 
tion. The effect of training, under 
normal conditions, is to accentuate dit- 
ferences; to increase still further the 
diversity that existed in the beginning. 

In the public school system, however, 
something like the reverse process 1s 
brought about, thanks to the diligence 
of the teachers. The poorest pupils 
show, on the average, the greatest 1m- 
provement, because—as Professor Kel- 
ley thinks—the teachers spend most of 
their energy trving to drag these lag- 
gards up to scratch. 

The best pupils slow down and, rela- 
tively, become more inefficient all the 
time. Not only are they not encour- 
aged; not only are they taught to be 
loafers by being given tasks too easy for 
them; but they are, Professor Kelley 
thinks, deliberately shoved back into 
line, so that they will not disturb the 
tranquil uniformity of the class by 
gvoing too fast. 

Apparently, judging by the important ele- 
mentary school subjects, schoolmen resent 
oddity wherever it appears, as would a street 
mob or a class-conscious gang...... the 
teacher, whose Procrustean creed is “equalize, 
equalize,” proceeds with vigor to the forcing- 
stunting task before him. ... The church- 
man’s view of the Middle Ages, “Oddity is 
an evil and must be cut off,’ is the school- 
mans view oft today. Its persistence 
throughout the ages points to its root in 
human nature—that is, in the psychology of 


Pp. 49. 


+It is described in detail in the book under review, and still more fully in a separate 
paper in the Journal of the American Statistical Association, Dec., 1925. 


TTERMAN, L. M. 


Genetic Studies of Genius, Vol. I. 
(Review in the Journal of Heredity, 16:230, June, 1925.) 
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Stanford University Press, 1925. 
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one who has control of others. Not until 
the teacher gives up the desire to cast all 
others in the high mold represented by him- 
self will the resentment of oddity cease. 

The study throws interesting light on 
the original differences in various 
abilities. Computation is found to be 
innately the most independent of the 
nine functions studied. Ability in spell- 
ing, and in arithmetic reasoning, are 
also very largely independent of train- 
Ing: so much so that 97 per cent. of 
the adult differences between individuals 
in these functions is ascribed “to 
original nature. ‘Thus nurture has in 
the long run negligibly influenced the 
native idiosyncrasies in abilities in 
these two fields.” 

karlier investigators concluded that. 
in the ordinary conditions of life, nature 
is trom 5 to 10 times as important 
as nurture, in accounting for the dif- 
ferences in the abilities of men. Irom 
Professor lellev’s results, it appears 
that he importance of heredity 1s much 
higher, 19 many outstanding cases. 

Philosophers a century or two ago 
viewed the child mind as a clean slate, 
on which the pedagogue wrote his 
autograph or epitaph, as the case might 
be. Children started out all alike, in- 
tellectually; they ended as adults, ali 
different. Some had been given a bet- 
ter chance than others. ‘That was all. 

This naive view, wholly inconsistent 
vith everything that is now known of 
genetics, has been abandoned by all 
informed persons, though it is still held 
unconsciously by many others. It 1s 
the precise reverse of the truth. The 
fact appears to be that children. start 
out all unlike; and end up more alike 
than they were at the beginning, be- 
cause of the tremendous pressure that 
is brought to bear upon them—not 
merely by the schools, it must be said, 
but by the whole machinery of civiliza- 
tion—to produce conformity, to squeeze 
them into a common mold. 

While Professor Kelley has worked 
out an interesting new technique to 1l- 
luminate this fact, the fact itself 1s not 
new, but well established, and = any 


amount of support might be cited to 
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substantiate it. I shall mention her: 
only some unpublished data which have 
been given me by Herbert Popenoe, 
statistician of the Angeles City 
school system. . 

Lhe Achievment Quotient is the ratio 
between the child's calendar age and 
his grade in school. It is therefore a 
rough measure of his intellectual capa- 


los 


city. A bright child is usually younger 
than the average of his classmates, a 


dull child older. 

In an ideal school, there should be a 
close positive correlation between the 
Achievement Quotient and the Intelli- 
gence Quotient of each pupil. 

Krom this point of view, conditions 
were studied in 20 Los Angeles schools, 
selected at random. -\ fairly close cor- 
relation was indeed found, but it was 
negative! In other words, the brighter 
the pupil, the more he tended to be 
hbaulked by the educational lockstep, 
and denied the opportunity to develop 
his capacities. 

The Los Angeles schools are among 
the best in the United States, and what 
is true of them is doubtless true of 
others. ‘Lhe range ot the coefficients 


of correlation in these 20. schools 


was 
as follows. 
-.29 -.30 -,39 54 
-.25 -.9 | -.4 -. 5D 
-.290 -.00 -.43 -. 96 
~ aan - 30 » 4y «on 
- 30 -.08 - )0 - 60 
Making allowance for the fact that 


the AM and IQ are both mere ap- 
proximations, it would be hard to find 
more striking proof of the perverted 
character of education in public schools 
(and probably the same thing 1s true 
of private schools as a whole). ‘They 
are indeed beneficial to the moron. They 
do little damage to mediocrity. Kor the 
pupil who is gifted. with any more than 
average innate intelligence, they are 
deadening; and the more gifted and 
ambitious the child is, the more power- 
fully will the school system stretch out 
its remorseless hiand, to drag him back 


into = insignificance and innocuous 
desuetude. 
It is no wonder that many eminent 
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men and women of science refuse to 
let their children fall into the hands 
of this system. Among others, Mec- 
Leen Cattell has recently made public* 
the fact that he and Mrs. Cattell per- 
sonally educated all of their seven 
children at home, none of them attend- 
ing school until they entered college. 

Referring especially to the ways in 
which the schools crush the indivi- 
duality of gifted children between the 
ages 8 and 11, and describing his emo- 
tions as he visited a class room in 
which a 190 IO ae was being 
bullied by a 100 IO (“by a generous 
estimate”) teacher, Professor Kelley 
writes : 

Whatever argument there is tor developing 
a dead level of ability with mediocrity, it 1s 
surely less forceful with reference to these 
oifted children, all of whose abilities are 
well above the average. These gifted chil- 
dren are not undifferentiated paragons of 
ability because they were born that way, nor 
because they were that way at the age of 8, 
but because something has happened between 
ages 8 and 11. Probably the thing that has 
happened is that they have succumbed to the 
demands and _ blandishments of a school 
system and a school influence reacting on 
the home, organized for the mediocre and 
administered by plainsmen—lovers of the 
level. A hardy mountineer, accustomed to 
pin his faith on aé= single staff, to trust 
himself in traveling uncharted routes, 1s 
the proper guide for those whom we hope 
will follow in his footsteps to the end of 
the path and then blaze a trail beyond. 

When established social routines are for- 
sworn, we find chessplaying and _ musical 
geniuses of ages 8 or 10: and when we 
do, we immediately pity the poor distorted 
creatures and exercise our beneficent influ- 
ence to round them out, and we succeed so 
well that these youthful geniuses are rarely 
heard of later in life. Only a few creep 
through the barrage, and a few. others 
avoid it by being neglected waifs as chil- 





- 


dren and shunned as peculiar as 
so that it is only when they are 
that they are “discovered” as 


adolescents. 
full blown 
saviors of 


mankind. Why should we not have hun- 
dreds of such where we now have tens? 
We, the schoolmen of America, can have, 


if we open our eves to the rare growth 
about us, and if we compose our hearts to 
to the concept that frequently in the small 
frames that pass in review before us are 
greater minds and larger visions than our 
own. 


Of course, some think that this re- 
duction of all citizens to a common 
level is the ideal. It produces a homo- 
eeneous nation, in which all think alike: 


consequently there should be no dis- 
content—and, one may add, no _ pro- 
egress. It is the ideal of the old-fash- 


ioned socialist, who demanded that all 
vealth be parceled out in precisely 
equal per capita portions. It is the 
ideal of the livestock breeder, who 
wants all his Holsteins or [Leghorns 
to be more alike than Father Mendel’s 
peas in a pod. It is the antithesis of 
the eugenic ideal, which seeks to find 
the most valuable characteristics ot 
every kind, that go to make up a dli- 
versified and progressive race, and to 
develop the highest average of all of 
them. 

Are the 
educations il 
eugenics 


present methods of public 
svstem compatible with 


| eading educators are well enough 
aware of the defects of this system, 
but the Fourth of July orator still 


points with pride to it as the greatest 
achievment of civilization. 
Kugenically, it as a_ fair 
whether it is not 
conspicuous 


question 

rather one of the 

failures ot civilization. 
Paul Popenoe. 


The Beginning of Development 
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A clear and concise account of the 
work of the author 
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with suitable reference to that of other 
investigators. The concluding section 
takes up the relationship between the 
cell and the facts of heredity, discussing 
the Drosophila hypotheses and alterna- 
tives. 
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A DISTINGUISHED BRAHMIN 
Figure 8 


Raja Ram Mohan Ray, the theologian, one of the three most famous men of Bengal. 
The others are considered to be Iswar Chandra Vidyasagar, the writer and reformer and 
Bankim Chandra Chatterjee, the great novelist. All three were Brahmins—products of the 
cast system in India “whose worst fault was that 1t was not strictly enough enforced.” 
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Department of Agriculture, Bengal 


HE vreatest eugenic movement 

that the world has as yet wit- 

nessed originated in India. It 
was the institution of the caste syvs- 
tem* That intermarriage between two 
different races was undesirable was 
early appreciated in India and hence 
prohibited. That marriages which 
originated in lust were not likely to 
be good marriages was also appre- 
ciated by the Hindus. The Huin- 
dus not only classified themselves ac- 
cording to parentage, but they classi- 
fied the different kinds of marriages. 
The best form of marriage was known 
as the Brahmanva marriage whose 
sole object was the improvement of 
the progeny. The choice of the mate 
did not rest with the contracting parties 
but with their elders and guardians. 
Such marriages were likely in many 
cases to be unhappy, nav unbearable, 
if both the contracting parties did not 
helieve in the sanctity of marriage. 
Marriage was, therefore, and_ still 1s, 
with many Hindus a sacred duty where- 
from all considerations of selt and 
passions were to be excluded. This 
was effected by religious inculecations, 
and by moral and social training. Mar- 
riages were usually early, sometimes 
even in infancy, and the married couple 
had usually to undergo a rather severe 
training in controlling themselves. 
\Whatever may be said as to the hap- 
piness or otherwise of such matings, 


*K | 


Caste system—The word caste 1s derived 


no one will deny that eugenically such 
marriages were in some respects of 
very great advantage. 

Origin of the Brahmins 


to understand fully and to appre- 
ciate Hindu eugenics one has to go 


a) 
back to the earliest period of their re- 
ligious and social history. ‘he earliest 


eugenic movement began with the insti- 
tution of what is known as the Gotra. 
The word literally means that which 
protects the cow, 1. e., an enclosure tor 
the cows that was raised for protecting 
them from the ravages of wild animals 
or trom thieves. ‘The time of the in- 
stitution of the Gotra has not vet been 
settled but it 1s reasonable to suppose 
that it must have been centuries before 
100 B. CC. It is contemporary with 
the institution of the Brahmins as a 
separate caste for there is no Brahmin 
without a Gotra. <A few intellectual 
giants of those times who repaired to 
the solitude of the forests to meditate 
and evolve their own school of thought 
or knowledge became famous and _ at- 
tracted pupils. ‘The places where they 
lived and taught were known as As- 
rams. These intellectual giants, known 
as Rishis or Alunis, lived mainly on 
wild fruits of the forest and milk. 
They kept herds of cows which grazed 
in the almost unlimited pasture and 
were herded at night in the enclosure 
or Gotra. The Asrams and the Gotras 


from the Latin word castus meaning pure. 


It was first used by the Portuguese after their connexion with India. The Portuguese word 


casta means breed or race. 


The original castes in India were four, viz., the Brahmins or priest class, the Kshatriva 


or the military caste, the Vaishya or the merchant class and the Sudras or the servant class. 
The first three were Aryans and they were called the twice-born because they were initiated 
at a certain age and wore the sacred thread. Later on a large number of castes came to 
be instituted as a result of intermixture between those four castes. There are in India now 
nearly as many castes as there are occupations. Though the people do not now follow 
their caste occupations religiously as they used to, yet the caste is observed in all religious 
ceremonies, i.e., those relating to death, birth and marriages. 
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were named after the founders. The 
descendants of the founders came to be 
known by their Gotras. Just as we 
now qualify a distinguished person by 
his place of residence or where he 
won nis fame, just as we say Lord 
Kitchener of Khartoom or Lord Cur- 
zon Of Keddleston, so in those days 
a Brahmin would introduce himself by 
saying that he was so and so of such 
and such Gotra. ‘There are altogether 
forty-two Gotras. 

Whether you meet a Brahmin at 
Cape Comorin or Simla, at Karachi or 
Calcutta) or anywhere in the _ wide 
world, you must know that he is a 
descendant of one of those forty-two 
intellectual giants and that his ancestry 
dates back over 3,000 years. And 
every Brahmin knows his Gotra and 
thereby he knows also how, when, and 
where his soul had its origin. 


As the descendants of the Gotras 
multiplied and migrated and_ settled 
elsewhere, further distinctive marks 


came to be instituted. This was done 
by the institution of what are known 
as the Prabars, what may in English 
be translated as the progenitors. ‘The 
Prabars were the distinguished persons 
of the same line of descent, so that 
when a man could tell you his Gotra 
and Prabars (the founder and the dis- 
tinguished person of the line) his gen- 
‘aology was accurately fixed for sev- 
eral centuries. And every Brahmin 
knows his Gotra and Prabars even to- 
day. In fact it is impossible for him 
to forget them because the sacred 
thread that he wears has to be knotted 
together by thrice repeating his Gotra 
and Prabars. A sacred thread usually 
does not last more than six months so 
that a Brahmin usually has to repeat 
his Gotra and Prabars six times a year. 
Therefore he cannot forget them. A 
3rahmin may have as many as five 
Prabars according to the line to which 
he belongs. If you meet a Chatterjee 
anywhere you know that he belongs to 
Kasyap Gotra and that his Prabars are 
Kasyap, Apsar and Naidhuva. 
Further distinctions came to be in- 
stituted according to the quarter of the 


Vedas that each Brahmin followed. 
There were four Vedas (schools of reli- 


gion) viz., Rik, Shyam, Yaju and 
Atharva. And every Brahmin knows 


his Gotra, Prabar and Veda. 

No race pays so much homage to 
the memory of their forefathers and no 
one regards them with such veneration 
as the Brahmins. True they did not 
build Pyramids or Taj Mahals_ or 
Minars or gigantic stone needles or 
other expensive monuments, but, that 
was characteristic of the Brahmins. 
They had a supreme contempt for 
what was merely temporal. Mind was 
their world and not matter. The Brah- 
mins had already delegated to their in- 
feriors the Khatriyas, Vaisyas and Su- 
dras the charge of all temporal mat 
ters so that they might unhampered 
follow their mental persuits. It was 
impossible for every man to build an 
expensive and lasting memorial to all 
his ancestors but it is within every- 
body's capacity to build a mental me- 
morial that will (and has) outlasted 
the most ancient temperal monument. 
The mental memorial erected to the 
memory of the forty-two founders still 
shines in the minds of their some mil- 
lions of descendants and is not likely 
to die so long as any of them live 
up to their traditions. 

The Brahmin has to celebrate the an- 
niversaries of the death of his father, 
mother, forefathers and foremothers, 
seven on the mother’s side and seven on 
the father’s side, by religious cere- 
monies, offerings and entertaining other 
srahmins. He therefore must remember 
the names of his immediate ancestors, 
seven generations on both sides. In 
those davs of longevity, seven genera- 
tions must have covered a period of 
over 200 years. These seven gen- 
erations coupled with the Gotra, Pra- 
bers and V’edas would have given in 
the pre-literate period a complete an- 
cestry of every Brahmin. 


Brahminism Not Hereditary 


The Brahmin was originally created 
by eugenic selection. The son of a 
Brahmin in those days was not neces- 
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sarily accepted as a Brahmin, whereas 
there are instances where people from 
different castes were admitted into the 
Brahmin caste if they could give evi- 
dence of the possession of the requisite 
mental and moral traits, ability and 
attainments. the Brahmin 1s _ called 
twice-born as also are the kKhatrivas 
and Vaisvas. The second birth takes 
place at the time of the thread cere- 
mony which is the acceptance of the 
creed and the beginning of a_ special 
training, different for each of the three 
castes. I¢vidently many sons of Brah- 
mins were debarred from having the 
privileges of the caste and denied the 
sacred thread. This 


was avery 
healthy weeding operation as every 
breeder knows. Wauthout it no pure 
lines can be established. Later on the 
weeding was stopped and the caste 
became hereditary. Of the scheduled 
mental and moral traits that a Brah- 


min was to possess by nature we may 
name the following: 


(1) Unselfishness, (2) Forgiveness, 
(3) Self-control, (4) Unswervinegness, 
(5) Cleanliness, physical, moral and 


mental, (6) Simplicity, (7) Devotion, 
(S) Natural tendency to take delight 
in the special work of the Brahmin. 

These works were: 

(1) Leaching, (2) Learning, (3 and 
t) Performing and presiding over reli- 
elous ceremonies, (5) Giving alms to 
the good and (6) Receiving alms only 
trom the good. 

The Brahmin’s position was origin- 


ally above those of the kings and 
emperors, but tor some reason or 


other the Brahmin fell from his high 
position. His authority was very great- 
lv shaken after the birth of Buddha, 
i. e., 500 B. C. Hinduism waned as 
Buddhism increased. Though Buddha 
is regarded by some of the Hindus as 
one of the ten incarnations of God 
and the law of Karma (Buddha’s great 
tenet), 1s also preached by the Hindus, 

*Putresti Jagna—lIt is 
couple with children. 
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there was one tundamental ditterence 


between Buddhism and Hinduism and 
that was in the caste distinctions. With 
the conversion of Asoka the Great. 
Buddhism spread very rapidly. The 


tide was turned by the great Sankara- 
acharjva but not before the harm had 
been done. 


In Bengal, Buddhist influence had 
so far demoralized the Brahmins that 
when in the eighth century Adisur, 


the then reigning king, wanted to cele- 
brate the Putresti Jagna* not a single 
Brahmin could be found in the whole 
of Bengal who could preside over the 
ceremonies. Adisur sent for five of 
the best Brahmins from the United 
Provinces. These came to Bengal with 
their wives and each with an attendent 
servant. lhey performed the cere- 
momes to Adisur’s satisfaction and he 
induced them with offers of land and 
other privileges to settle in Bengal. 
These five Brahmins are the progeni- 
tors of the bluest of the blue Brahmins 
in Bengal, known as the Kulins. Com- 
plete written accounts are available of 
all their descendents. ‘These five had 
between them sixty-five sons and each 
of them settled in a different village 
with a free gift of land to support 


himself. A village in Bengal is called 
Gam. So, the offsprings of these 
sixty-five sons were further distin- 


guished by the name of their village 
which was called Gam. Just as Gotra 
distinguished the place of the original 
Brahmin in India, Gain distinguished 
the original settlement of the sixty-five 
pure Brahmins in Bengal. It is not 
necessary to enter into the details of 
the history of Kulinism in Bengal. 
Suffice it to say that it was a great 
eugenic movement in the truest sense of 
the word. Modern science may not ap- 
prove of its methods or their results. 
The Brahmins of Bengal cannot be 
called a pure line but it is vet true that 
the best of the scheduled characters of 


a religious ceremony for invoking the gods to bless a childless 
Frequent references are found in sanskrit literature about this Jagna. 


Many of the famous and great men of India were ushered into the world by the performance 


of this very expensive ceremony. 
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the Brahmin are oftener met with 
amongst the Brahmins than amongst 
any others. If you look up ‘‘When 
and where of famous men and women” 
by Howard Hensman and _ Clarence 
Webb, published by George Routledge 
& Sons, the three famous men of Ben- 
gal that you will find there are brah- 
mins, viz., Raja Ram Mohan Ray, the 
theologian; Iswar Chandra Vidyasa- 
var, the writer and reformer and Ban- 
kim Chandra Chatterjee, the great 
novelist. It is noteworthy that their 
helds of fame were exactly those of 
the Brahmin, religion and literature. 


Mate Selection 


The laws of Manu and other reli- 
gious books contain many instructions 
and restrictions for the choice of the 
mates and there are certain laws which 
have been religiously followed from the 
remotest antiquity to the present day. 
it may be an interesting work to have 
all these published to the world. In 
these what strikes one the most is the 
extreme care with which in-breeding 


was avoided. If the ancient Egyp- 
tians. Phoenicians and Greeks were 


the most in-bred people, the Hindus 
were the most out-bred people, though 
usually within the caste. Ihe Brah- 
mins were one caste and a brahmin 
must marry a Brahmin but he must 
never marry one of his Gotra or Pra- 
bar, i.e., any one of his own line. The 
reason for this restriction 1s not known 
but conjectures are possible. Probably 
the law was prescribed because they 
learned from experience that inbreed- 
ing sometimes resulted in reversion to 
undesirable ancestors. In the Puranas, 
some of the most ancient literature, in- 
stances of brother and sister marriages 
are actually recorded. Susrue, the 


ereat medical authority, has _ also 
pointed out the bad effects of in- 
breeding. But the prohibition of mar- 
riage within one’s own Gotra and 


Prabar did not by itself constitute a 
bar to inbreeding. It made_ brother- 
sister mating impossible but not cousin 
marriages. An unmarried daughter 


had the Gotra and Prabar of her father 
but she adopted those of her husband 
after marriage, so that a man’s son 
and his sister’s daughter had different 
Gotras and Prabars and could theretore 
be married. But this was effectually 
cuarded against by another law which 
forbade intermarriage between blood 
relations not separated by at least seven 
venerations. 

Regarding bodily disabilities and dis- 
eases, there are many prohibitions and 
amongst these one is rather significant 
and—suggestive of Darwin's theory. 
It is that no girl should be married to 
a hairy man. That men do differ con- 
siderably in hairiness is common knowl- 
edge and there are men even today 
who when passed the middle age 
strongly suggest in their state of nature 
the ape. Was it possible that in those 
remote days a concentration of the 
hairy genes did in some cases result 
In a reversion to the wild hairy an- 
cestors ? . 

There is also another injunction and 
to me it 1s the most important, so far 
as eugenics is concerned, as I have 
elsewhere said. It is to observe the 
law of similars. Marriages should be 
between similars who are similar look- 
ing and similarly constituted, of the 
same breed and attractive. Here we 
have a high ideal of selective intensive 
breeding which has not yet been sur- 
passed. 

It is likely that a race which has 
been so systematically out-bred for 
thousands of years contained many in- 
herent and masked defects. The seven 
generation prohibition, however, by no 
means ruled out of court the chance 
meetings of two recessives during all 
those thousands of years, specially as 
marriages were confined to the same 
caste. This may probably account for 
the downfall of the Brahmin and hence 
of the Hindus. But more than that, 
the downfall was caused by the re- 
admission into Hinduism of the Bud- 
dha converts as a result of the preach- 
ings of the great Sankaracharjya. 
Sankaracharjva is credited with the 
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creat feat of driving Buddhism out ot 
India by reconverting the Hindu- 
Buddhists into Hinduism. But this 


was achieved at a very great sacrifice. 
During the Buddhistic spell many had 
intermarried and their reconversion 
into Hinduism contaminated all the 
This is most damagingly proved 
by the color differences. The pure 
Brahmin was a white race but today 
srahmins of all colors are to be found 
—from the dark aborigines of India to 


the white of the European race. Inter- 
mixture has very greatly disintegrated 


the castes. The downfall of the Brah- 
min was a great calamity, but it is 
idle now to bemoan it. One is tempted 
to say with Tennyson “The old order 
——o yielding place to new and 
God fulfills himself in many ways lest 
one good custom should corrupt the 
world.” The Brahmin was certainly 
not the special property of India. 
There have been, and still are, Brah- 
mins all over the world amongst the 
different races, as there have been and 
still are the Kshatriyas, Vaishyas and 
Sudras. They have only to be singled 
out and bred pure in order to con- 
stitute the world federation of the 
different castes. Such castes will en- 
dure and profit the world enormously. 

Insanity, it has been said, is a cor- 
poreal disease but one-sided, as it is 
localized in the head. As with the in- 
dividual so with the race. <A _ race 
which has developed very highly on the 
intellectual side but has woefully neg- 
lected its physical side, must also ap- 
pear to the normally developed race 
as insane. The Hindus are a case in 
point. Hindu civilization was essen- 
tially an intellectual civilization. The 
material, the physical, always appeared 
to them as very low, gross, not worth 
much thought, something that may be 
entrusted to the lower people. This 
was probably due to the environment. 


Nowhere in the world was life so 
easy as in India, nowhere was the 
struggle for existence so little. What- 


views 
Intellectual 


one-sided 
long. 


ever was the cause, 
cannot endure for 


all civilizations have been 
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without 
its physical substratum, 
borne out by the result. 
civilization was destroyed, as 
. by barbarism, 
by people whose physical side was more 
cultured than their intellectual. The 
people who destroyed Hindu civiliza- 
tron failed to appreciate its intellectual 
attainments. Hindu philosophy - still 
leads the world. Hindu religious litera- 
ture is almost inexhaustible and beyond 
the comprehension of most _ people. 
Their philosophy, their religion, their 
civilization, like themselves, are dis- 
credited because they failed to govern 
themselves, because they failed to pro- 
tect themselves from foreign invasions, 
because failed to 


progress could not proceed 
the material, 
as is amply 
Hindu 


they progress mate- 
rially with the material progress of 


the rest of the world. 
A reaction seems to be setting in. 
The races which have made the greatest 


material progress are today question- 
ing their sanity. They wonder wheth- 


er they themselves are not perilously 
near that onesidedness which is in- 
sanity, only it is the other way about. 
They wonder whether they have not 
given too much attention to the mate- 
rial and too little to the intellectual. 
No doubt there are amongst them those 
who with a justifiable pride point to 
their high attainments in physics and 


chemistry, to their telegraphs,  tele- 
phones and wireless, to their railroads, 
motor cars and aeroplanes, to their 
gigantic commerce and industry. Oth- 


ers as a result of more detailed studies 
and introspection, are genuinely alarmed 
at the future prospect. They realize 
the danger of the by-products of these 
gigantic commerces and industries,— 
the moral, mental and physical wrecks, 


—the amazing increase in number of 
the inmates of prison, hospital and 
lunatic asylum. More than by these 


they are alarmed at those strange whirl- 
pools of political and economic distress 
under the action of which the moral, 
mental and physical wrecks get welded 
together and cause one of those cata- 
clysmic upheavals such as was lately 
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witnessed in Russia 
civilization. 
Megasthenes who visited India dut- 
ing Chandra Gupta’s time wrote his 
impartial and now famous account of 
Indian civilization, as it was at that 
time. I pass over what he says of the 
material advancement. ‘The people 
were contented” he says, “they were 
peaceful, honest, clean, simple, truth- 
ful and industrious.”” How would that 
compare with the modern international 
distrust, envy, crime, restlessness, dis- 





real menaces to 
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tress—Capitalism, Commercialism, Pau- 
perism and hence Bolshevism. 

To say that the downfall of the 
Hindus was due to their caste distinc- 
tions would be like mistaking an in- 
variable concomittant for a cause. It 
would be more correct to say that the 
Hindus’ downfall was due to their 
trying to march in advance of their 
times, to their exclusiveness and to their 
onesidedness. If the caste distinction 
did them any harm it did so because it 
was not observed well enough. 


Yield Comparisons 


THE PRINCIPLES AND PRACTICE OF 
YIELD TriAts, by F. L. ENGLEDOW 
and G. Upney Yue. Reprint from 
Vol III, Nos. 2 and 8. The Empire 
Cotton Growing Review, 1026, pp. 
78, price 2 shillings, post free. [m- 


pire Cotton Growing Corporation, 
Millbank House, Millbank, London, 
7 ae es 


This little volume by a well known 
plant breeder and an eminent statisti- 
cian gives a sane discussian of the 
problems met in vield comparisons of 
many crop plants with an outline of 
the methods to be followed in con- 


ducting such experiments. It has evi- 
dently been prepared tor the agron- 
onust without mathematical leanings and 
the statistical treatment of the data is 
presented with painstaking detail. The 
authors, however, are careful to point 
out that the mere juggling of figures, 
by statisticians unfamiliar with a basic 
knowledge of the crop and of the 
particular experiment, is likely to lead 
to erroneous conclusions or at. best 
to conclusions of no agricultural value. 
This book should be found useful by 
all those engaged in making yield com- 


parisons. i; fe .& 


The Origins of Musical Talent 


Louls 
Librai- 


L’HereEDITE MusricaLre, by 
Vezoux. Pp. 277, Paris, 
rie le Francois, 1926. 

A charming and thoroughly French 
hook owing its inspiration to the 
salons of the boulevards rather than to 
the laboratories of the Universite. The 
author, a Parisian physician, knows 
little of genetics, but the lack is not 


fatal, either to his subject or to his 
method of treatment. The great musical 
dynasties are described, but the unique 
feature of the book is the information 
which Dr. Vezoux has gathered from 
contemporary musicians at first hand. 
He concludes that “It 1s heredity alone 
which makes the musician.” 
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GRAFT HYBRIDS IN PLANTS 


CHARLES F. 


SWINGLE 


Bureau of Plant Industry, Washington, D.C. 


HIS paper is an examination into 
the numerous reported instances 
of graft hybrids. It is a review 

of the field of “‘asexual hybridization,” 
and does not report any original work, 
having been made as a preliminary step 
to research in this interesting phase of 
experimental biology. ‘That the field has 
commanded the attention of many in- 
vestigators is shown by the size of the 
bibliography. A further proof of its 
interest is indicated by the frequent dif- 
ferences of opinion expressed by the 
various workers. 

In addition to the hope of furnishing 
answers to some of the multitude of 
“Why's of the biologist, with its con- 
sequent satisfaction to him, and its use 
as a part of experimental and develop- 
mental biology, work in the field of 
asexual hybridization offers an alluring 
hope to the practical agriculturist as a 
means of “creating de novo” races of 
economic plants, and even of animals. 

In graft hybrids, composed as they 
are of parts of two different individuals, 
we have a means of evaluating the rela- 
tive effects of the various hereditary 
factors working with the environment, 
to produce a given result. Probably the 
study of hormones, both plant and ani- 
mal, can be carried on to best advan- 
tage by working with developing organs, 
composed of tissue of two origins. 

In a more immediately practical way, 
graft hybrids offer possibilities limited 
only by our lack of knowledge of the 
way in which such chimeras can be 
experimentally produced. Proper com- 
binations of tissues could give us fruits 
far better than we now possess, were 
we able at will to put a given epidermis, 
let us say, with its disease resistance, 
frost resistance, color, or some other 
desirable character, around an otherwise 
valuable plant. Also it is possible that 


SI 


ww 


new tissue combinations might call forth 
entirely new _ characters from our 
ordinary plants, thus producing a whole 
series of new forms of possible econo- 
mic importance. 

Another practical problem that can 
quite probably be aided by a study of 
graft hybrids is the question of com- 
patibility of stock and scion of grafted 
economic plants. In spite of a written 
record of grafting plants, extended over 
8,000 years, there is very little known 
today about congeniality. 

It is unfortunate that Hans Winkler 
has not seen fit as yet to publish his 
completed monograph on graft hybrids. 
His pioneer work in this field, and his 
thorough knowledge of it, as shown by 
his treatment of one phase (Specific In- 
fluence) given in Part 1, of his mono- 
graph published fourteen years ago, 
renders it doubly to be regretted that the 
remainder of his monogragh—Chimeras, 
and Cell-Fusion—has not yet appeared. 

Definition 

The term “graft hybrid” with its 
translations and synonyms means quite 
different things to different workers. On 
the one hand, any symbiosis may be 
called a graft hybridization, while at 
the other extreme, the term can be used 
only to indicate an organism produced 
by the fusion of two somatic cells from 
different parents. Between these ex- 
tremes are periclinal, sectorial and mix- 
ed chimeras, and that vague and doubt- 
ful category of “specific influence” 
about which Daniel has published so ex- 
tensively. Using the term in the larger 
sense, as I shall in this article, a graft 
hybrid is such a close association of the 
cells or cell products of two or more 
individuals, that there is formed only a 
single organism, and this acts as a more 
or less complete unit. In the case of 
“specific influence” it is neither the 
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HOW THE SOLANUM CHIMERAS WERE MADE 
Figure 9 


A, B, and C show three different forms of grait. the shaded areca representing mght- 
shade and the white area tomato. A few days after the graft 1s made, it is cut off at the 
points indicated by the arrows. Regeneration from callus at the cut surface, gives rise 
to pure tomato, pure nightshade, and various mixtures of these, depending upon whether 
the shoot arises from cells of the callus formed entirely, or only in part, from one of the 
components of the graft. D represents a sectoria! chimera, the new shoot having arisen 
from both kinds ot cells. E, a nightshade leaf, I, a leaf of the nightshade tomato 
chimera, and G, a tomato leaf. (After Winkler). 
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THREE KINDS OF GRAFT HYBRIDS 
Figure 10 

Diagrammatic representation of the growing points of the three different classes ot 
chimera graft hybrids. A. Periclinal. B. Sectorial. CC. Mixed, mosaic, or hyperchimera. 
In all cases the shaded and unshaded areas represent the tissues ot different origins. The 
periclinal arrangement may be likened to a “hand in glove arrangement; the sectorial to a 
“side by side” arrangement; the mixed to the invasion of the tissues of the host by a 
parasite. (A and B after Baur.) 

The hyperchimera, of Strasburger, might be likened to the intimate mixtures found exist- 
ing between parasite and host, or between the alga and the fungus in the lichen, with the 
assumption that the close mixture of cells of the two component parts 1s such as to cause 
the chromosomes of the one component to markedly affect the development of the other com- 
ponent. This theory of chimeras was shown by Baur to be unsatisfactory, since by continued 
cell divisions, the respective components would soon become too far from each other for the 
one part to be influenced by the other. 


kind of tissue upon the other than is 
shown by the production together ot 
a physiologically and morphologically 
complete plant from two entirely dit- 
ferent genetic parts. Thus we have 
a plant with an epidermis (or epidermis 
and one more cell laver) composed of 
tissue of another genus, perhaps, than 
that making up the remainder of the 
plant. 

Adopting \Winkler’s logical classifica- 
tion. we have graft hybrids of three 
classes: (1) those due to specific in- 
fluence, (2) periclinal, sectorial, and 
mixed chimeras, and (3) cell-fusion 
graft hybrids. 


tusing of the nuclei, nor the close jux- 
taposition ot the component cells that 
produces the (hypothetical) results ; any 
“specific influence’ must be produced 
by the action of diffusible cell products 
at considerable distances from the 
cells in which such products originated. 

Almost, if not quite, all instances 
classed as graft hybrids, are intimate 
mixtures, in various combinations of 
the tissues otf different individuals, the 
entire “plant” behaving as a_ physio- 
logical unit. 

The Baur hypothesis assumes that 
there are cells of two different origins 
In the growing plant. Thus in the 
periclinal chimeras, the cells giving 


rise to the epidermis and the cells giv- 
Ing rise to the rest of the plant exist 
side by side, with no fusing of cell 
contents and no more effect of the one 


Specific Influence 
Specific Influence, or Modification, 
may be defined as the change brought 
about in an organism as a result of 











THE OLDEST KNOWN CHIMERA 


Figure Il 

A plant of the Florentine Bizarre in U. S. Department of Agriculture greenhouse in 
Washington, D. C. Notice the three nearly typical lemons and the two oranges with parts 
of the skin almost like citron skin. Representative fruits and leaves from this tree are 
shown in Figures 13, and 14. The Bizarre is said to have originated in Florence, Italy, 


about 1644, as a result of trying to unite three kinds of citrus buds on a single seedling. 
Photograph by E. L. Crandall. 
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SPECIFIC INFLUENCE AND CELL FUSION GRAFT HYBRIDS 


Figure 


Diagrammatic representation of 


is brought about by diffusible cell products 
manently changing it or by the cell 
permanently changing the root. (2) a. 
of cells side by side, with no fusing. c. 
the nuclei are still separate. 


( hy pothetica! ) 
hybrid (1), and of (hypothetical) Cell fusion graft hybrid (2). In (1) 
from the root passing to the top and 
products 
Separate 
dividuals, each shown with two pairs of chromosomes. _ b. 
Double nuclei stage, the cells having 
d. Tetraploid or true cell 
divide indefinitely, maintaining the double number of chromosomes per cell. e. 


12 


Modification graft 
specific influence 
per- 
from the top passing to the root and 
somatic cells from two different in- 
Chimera stage, the two kinds 
fused but 
This may 
Vegetative 


Specific Influence or 


fusion graft hybrid. 


hybrid splitting of fusion cell into component parts, giving rise to reversion to pure parent 


tvpes. f. Reduction division of tetraploid 


nature. 


association with another organism, 
such change continuing indefinitely 
after the association has ended. As a 
result of the products diffusing from 
the cells of one of the components of 
the graft union, changes in the physio- 
logical activity of the other component 
are brought about. ‘The change in the 
organism must be transmissible by 
vegetative propagation and must not 





fusion 


cell, with a continuation of its hybrid 


be due to nutritive changes or to 
pathogenic infection. 

Winkler has thoroughly considered 
in Part 1 of his Pfropfbastarde, all 
known cases of Specific Influence, and 
has concluded that in not a single in- 
stance of the hundreds reported, has 
specific influence actually been proven 
or even rendered probable. Winkler’s 
thorough and impartial treatment when 
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published in 1912 left little to be said 
on the subject of specific influence. 

During the last fourteen years a 
great deal has been published by 
Daniel towards disproof of Wiunkler’s 
conclusion. Daniel's studies have dealt 
with many plants, especially with the 
Solanums and with Helianthus. <All ot 
his later publications on specific in- 
Huence seem to be of a nature similar 
to his earlier work that Winkler criti- 
cized so severely. 

Daniel’s great mass of data has 
viven us a large part of what is known 
in the world today regarding con- 
geniality and the reciprocal influence of 
stock and scion, but it would seem that 
the facts on which he forms his con- 
clusions regarding the “inheritance ot 
acquired characters” are better ex- 
plained by nutritive changes, (often 
of a temporary nature), than by speci- 
fie influence. 

Quite recently Wallin has attacked 
the question of specific influence in an- 
other manner. He believes that pro- 
found and permanent changes have been 
brought about in higher organisms 
through their association with’ lower 
forms, and makes the rather startling 
statement that mitochondria are bacteria 
living in the cytoplasm. Should further 
work by other investigators prove the 
truth of this hypothesis regarding the 
bacterial nature of mitochondria, and 
the role of such bacteria in the origin 
of species, we must then revise our con- 
clusions regarding specific influence. 
Meanwhile it would seem that the bur- 
den of proof still lies with those who 
believe as Wallin does. 


Chimeras 

Graft hybrids of this class are com- 
paratively numerous, and range all the 
way from pure fable to instances ex- 
perimentally produced and universally 
accepted as authentic. Many doubtful 
cases are recorded by Darwin, Linde- 
muth, Buchenan, Sturtevant, Braun, 
Beck, Focke, Knight, and Richter. Most 


of these will not concern us_ further. 
We shall consider, however, several 
recently reported cases of graft hy- 
brids, as well as the classical examples 
of the Florentine’ Bizarre, Cytisus 
adam, and the Crataegomespili of 
sronvaux. 


The Florentine Bizarre 


This chimera, supposed to have 
arisen about 1644 in Florence, Italy, 
as a result of an attempt to unite three 
kinds of Citrus buds on « simyie seed- 
ling, has been described many times 
during the 280 years of its existence. It 
is probable, however, that there have 
been several of these Bizarres. The best 
account of this interesting plant is given 
by Strasburger. As a result of the 
chromosome counts which he made on 
the Bizarre and on other Citrus forms* 
he concludes, “The Florentine Bizarre, 
which still exists and which is_ propa- 
gated by gratting and layering, can be 
only a hybrid between sour orange and 
Florence Citron. From the fruit of this 
and other simple hybrids through cross- 
pollination with other Citrus species, 
there may occur Bizarres of complex 
composition.” Cross-pollination and 
polyembryony are sufficient to explain 
this plant, according to Strasburger. 
However, Baur’s general explanation of 
graft hybrids may fit better here, and 
as Strasburger himself suggested in 
1909, this unusual tree, which bears 
oranges, citrons, and fruit of various 
mixtures, seems quite likely a chimera, 
containing side by side the two kinds of 
tissues. .\pparently no one has investi- 
gated the Bizarre during the last eigh- 
teen years, although the recent genetical 
work of Frost, on citrus chimeras 
throws much light upon the general 
subject of chimeras and bud variations. 

Frost has dealt entirely with what he 
calls “autogenous chimeras, plants 
showing two or more different genetic 
parts, although all of these different 
lavers, islands, or sectors, arose on the 
same plant, which means in fact from 


*Strasburger found 8 and 16 respectively to be the haploid (germinal) and = diploid 
(somatic) chromosome numbers of all forms of Citrus. Recent publications by Frost, and 
by Longley, show these numbers to be © and 18. 











pont eam. Be 


ey Srey tee 

















FRUITS OF BIZARRE 


Figure 13 


Three fruits trom the plant shown in Figure 11. Bizarres exhibit the characteristics of 
several kinds of citrus fruits, sometimes separately, and sometimes combined in a single trutt. 
Photograph by E. L. Crandall. 
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the same cell, through some irregularity 
in chromosome behavior. ‘Thus these 
autogenous chimeras are entirely dis- 
tinct in this one characteristic from 
eraft hybrid or “synthetic” chimeras 
which arise only by the bringing to- 
cvether of two or more entirely distinct 
tissues. 

Thus citrus types subject to frequent 
hud variations are quite likely more or 
complete periclinal, sectorial or 
mixed chimeras, and the appearance of 
the bud variation is analogous to the re- 
versions to the parents that appear in 
eraft hybrid chimeras. 

Frost's explanations fit in with most 
of the work on periclinal graft hybrids, 
as well as with the results of Shamel 
et al. regarding the occurrence of bud 
variations in citrus, and the similarity of 
many such bud variations with many of 
the observed graft hybrid chimeras. 
Frost’s explanation would seem more 
logical than the suggested explanation 
ot Trabut. The latter worker suggests 
that ‘“‘cladoxenia’ may explain bud 
variations in citrus. ‘That is, the whole 
branch on which a cross-fertilized flower 
occurs, is influenced in some wavy by the 
pollen! 


iess 


Cytisus adami 


The graft hybrid known as Cytisis 
(Laburnum) adam, has probably re- 
ceived more attention than any other 
chimera. It originated near Paris from 
a graft made in 1825. A bud of Cytisus 
purpureus was inserted on a young stem 
of a nursery seedling of Laburnum vul- 
are. ‘The tree passed out of the hands 
ot the nurseryman who budded it, be- 
tore its unusual nature was observed in 
LS25., 

The remarkable thing about this 
chimera is that the same plant bears 
three kinds of flowers—Laburnum vul- 
gare, Cytisus purpureus, and a mixture 
of these flowers. Naturally this 
phenomenon was very puzzling to every- 
one, and was entirely different from 
anything shown by any sex hybrid. 

Much histological and_ cytological 
work has been done on this plant. On 
1 priort grounds it was decided that if 
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this were a graft hybrid between Labur- 
num and Cytisus that there must be the 
full number of chromosomes of the 
one parent, plus the number of the other 
parent, in each cell of the graft hybrid. 
Strasburger found only 48 as the diploid 
or somatic chromosome number, and 24 
as the haploid or germinal number, for 
the graft hybrid, as well as for each of 
the parents. He therefore concluded 
that Cytisus adami was not a graft hy- 
brid because of the lack of any double 
nuclei, and the absence of any double 
(tetraploid) chromosome number. He 
therefore said it must be a sex hybrid, 
in spite of its unusual characteristics and 
in spite of the fact that all the numerous 
attempts at hybridization between La- 
burnum vulgare and Cytisus purpureus 
had been unsuccessful. 

Baur's explanation in 1910 of peri- 
clinal chimeras has been generally ac- 
cepted and it is now assumed that C. 
adamit 1s a periclinal chimera, with an 
epidermis of C. purpureus, the remain- 
der of the plant being made up ot La- 
burnum vulgare. However, there is some 
evidence that specific or nutritive influ- 
ence has plaved a part in C. adamu. 
Darwin observed that the reversions to 
purpureus were not exactly the same in 
form as was regular purpureus. Recent- 
ly Blaringhem has reported similar ob- 
servations and has decided that ap- 
parently the combination is favorable to 
Laburnum vulgare, but not to Cytisus 
purpureus. ‘These variations from the 
parents in the reversions of C. adam 
are similar to the observations of Daniel 
in other chimeras (see below), and are 
of the nature of either specific or nu- 
tritive influence. 

uite recently Haberlandt has ex- 
amined histologically C. adam: and its 
parents and found nothing contrary to 
Buder’s explanation that it consists of 
a core of Laburnwim vulgare surrounded 
by an epidermis of Cytisus purpureus. 

The Bronvaux Crataegomespili 

In 1899 Jouin described a tree in the 
Bronvaux gardens, near Metz, Ger- 
many, which has since become the sub- 
ject of many observations. Probably 
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the best description is that of Noll, 
1905. A hundred year old tree of 
Mespilus germanica grafted on Cratae- 
gus monogyna had recently formed 
three adventive shoots from the graft 
union. One of these—now known as 
Crataegomes pilus dardari—was_ similar 
to the medlar. The other two—C. as- 
mierestt and C. jouini—were more like 
the hawthorn. 

Anatomical studies by Mever have 
shown these forms to have tissues some- 
times intermediate and sometimes clear- 
ly like only one of the parent forms. 
Mevyer’s explanation in the light of 
saur's hypothesis is that C. dardari has 
two outer layers of JJespilus, and C. 
asnicrestt has only one outer layer of 
Mespilus; in both cases probably the 
rest of the chimera is of Crataegus tis- 
sue. (C. jouini has not been explained. 

Recently Daniel has reported obtain- 
ing from C. dardari in addition to the 
common reversions to Crataegus and to 
Mespilus, another form which he has 
called C. batesont. How tar this latter 
form is to be explained by Baur’s peri- 
clinal hypothesis, and how much by nu- 
tritive (or specific) influence, is uncer- 
tain. 

Within the last few months there 
have appeared two articles reporting 
histological investigations upon the 
Cratacgomespili. Weiss in 1925, and 
Haberlandt in 1926, both show that the 
simple explanation of a Crataegus core 
surrounded by a single laver or a dou- 
ble layer of A/espilus tissue, is untenable 
in the light of histological work. Haber- 
landt considers the theoretical aspects 
quite fully and decides that the Cratae- 
gomes pili can be considered as peri- 
clinal graft hvbrids only if we assume 
the reciprocal influence of the one 
species, through the medium of some 
diffusable substance which acts upon the 
nucleus and either suppresses normal! 
manifestations or calls forth entirely 
new manifestations. T/ius we must as- 
sume the Crataegomespili are genet- 
ically — periclinal chimeras, — though 


* But not in the same sense as Daniel's 
considers them as genetically unchanged. 


morphologically they are modification, 
or Specific Influence graft hybrids*. 

Haberlandt appreciates the far-reach- 
ing influence upon experimental biology, 
of an explanation of the Crataegomes pili 
in such a way that we must assume a 
genetically unchanged cell becoming so 
profoundly changed morphologically by 
substances coming to it from a neigh- 
boring or even from a distant cell, that 
our genetically unchanged cell assumes 
a form intermediate with, or even in- 
distinguishable from, the cell that fur- 
nished the stimulus. 

However, even though Haberlandt is 
not vet ready to accord this necessary 
addition to the periclinal theory much 
more than a possibility, his only re- 
maining alternative, if we discard the 
periclinal explanation of the Cratacgo- 
miespili is likewise at variance with ac- 
cepted biological ideas. It seems entire- 
lv improbable to Haberlandt that the 
Crataegomespilt are either sex hybrids 
or any sort of mixed (“hyper”) chim- 
eras. Consequently the only remaining 
explanation for these plants is that thev 
are true cell fusion graft hybrids, either 
entirely or in one or more lavers. This 
hypothesis must assume among other 
things that after fusion, a reduction ot 
the chromosomes occurred, and_ that 
the frequent reversions to the parent 
tvpes can be explained by the hypothe- 
sis of De Vries that bud mutations (ot 
sex bybrids) may take place through 
vegetative hybrid-splitting, thus giving 
variation to the true type of the one 
parent. 

Haberlandt decides either the greatly 
modified periclinal hypothesis or the cell 
fusion hypothesis must be used to ex- 
plain the Crataegomespili, but he does 
not decide between the two alternatives. 

The Lagrange Medlars 

Daniel in 1909 described a AVespilits, 
topworked ona 40-50 vear old Crataegus 
stump. Qn one of the five topworked 
branches the first fifteen centimeters 
appeared to be pure Cratacgus. ‘The 


Modification graft hybrids, for Haberlandt 
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remainder otf this branch was intermed- 
iate between medlar and hawthorn. 


()ne part Daniel has designated as 
Cratacgomespilus  bonniert, the other 
part as C. bruni. Krom these Daniel 


has obtained in his garden at Rennes. 
two other forms which he has recently 
described as C. lotsyi and C. reviert. 

Daniel seems to have been the only one 
to investigate the Lagrange chimeras 
(sometimes referred to as the Saujon 
chimeras) more than casually. He has 
considered them primarily as chimeras 
but has not offered an explanation of 
them in terms of Baur’s hypothesis. It 
seems probable that of the four forms 
described by Daniel, we have one or two 
different chimeras of Cratacgus and 
Mespilus, with the others to be ex- 
plained by nutritive conditions. 

\ ninth example of a graft hybrid 
hetween Crataegus and Alespilus has 
heen reported by Manaresi, 1915, from 
Tompa, Italy. 

\ tenth example of Crataeqgus-Jles- 
pilus gratt hvbrid has just 
ported bv Seeliger. 
covered at -\Anzig, near Metz, in 1913. 
[lt is not known, however, whether 
either the parent tree or any propaga- 
tions of it are still alive. 


been re- 
This was dis- 


Pirocrataegus willei 

\Wille reported in 1896 a tree in Nor- 
way which is considered by some to be 
an intermediate graft hybrid between 
pear and hawthorn. Holmboe, however, 
considered it to be merely a Crataegus 
monogyna tree that had not been budded 
to pear as had been supposed, but was 
budded instead, to the sex hybrid 
Pyrus communis Sorbus aria crants, 
known as Pyrus pollveria. This would 
seem to offer a better explanation of this 
tree than Daniel’s hypothesis that the 
intermediate form is due to the specific 
influence of the stock upon the scion. 


The Pirocydonias 
Daniel described in 1904 an apparent 
eratt bybrid between quince and _ pear 
(Beurre Walliams). An _ old = grafted 
tree had been decapitated and from the 


*In Batrey, L. H., Standard Cyclopedia 


of Horticulture. 
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callus at the union there arose a shoot 
intermediate in vegetative characters be- 
tween quince and pear. This is known 
as Pirocydonia daniecli and seems to be 
a chimera, though Daniel considers it as 
an intermediate graft. and due to speci- 
he influence. Daniel obtained by an- 
other decapitation on another tree a 
form that he considers to be identical 
with the first P. danielt. 

Unlike most graft hybrids, this form 
seems to have a decided economic worth, 
being only one-fourth the size of the 
quince, and, since it grafts readily with 
pear, it is considered by Daniel to be 
the ideal dwarfing stock for pears. P. 
daniclt makes good unions when pear 
tops are grafted on it, and the resulting 
trees are much smaller and more satis- 
factory than dwarf pears as ordinarily 
obtained by grafting upon quince stock. 

Daniel has described P. winklert and 
P. lotsyi as plants which he considers 
other graft hvbrids between pear and 
quince, although P. winkleri arose on 
the root, about 6 cm. below the union, 
and entirely from the quince. P. wink- 
leri he described in 1913, while P. lot- 
syi was described in 1925 as a form 
arising from P. wimkleri. Both these 
are classed by Daniel as “Rentorce” 
erafts—due to specific influence, with 
the characters of one parent strikingly 
emphasized. Bateson has suggested that 
P. winkleri is probably a bud sport, 
rather than a graft hybrid. It is quite 
distinct from quince, and Daniel has 
pointed out the lack of any known bud 
sports of quince. However, it would 
seem that P. winkleri offers an analogy 
to Citrus myrtifolia, classsed by many 
as a distinct species. \WV. T. Swingle* 
refers to the latter thus: “The so-call- 
ed C. myrtifolia, a narrow-leaved form 
with spineless twigs and short inter- 
nodes, bearing small flattened sour 
oranges, 1S a mutation arising from the 
root of the sour orange.” 

Certainly further proof is necessary 
betore P. winklert and P. lotsyi can be 
accepted as chimeras formed from pear 
and quince. 
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Peach-almond chimeras 


Aubin, and Griffon, reported in 1911 
a curious case (Amygdalopersica for- 
montt) where about two meters from 
the graft union on two different peach 
trees 60 or more years old in the same 
orchard near Montreuil (France), there 
were noticed several almond shoots aris- 
ing on the peach trunks. These chim- 
eras have been examined many times, 
and once by a commission from the 
Societe Nationale d’Horticulture de 
france. The most probable explana- 
tion would seem to be that they are 
almond-peach chimeras of a mosaic 
nature, with no mixed shoots evident 
(all the branches seem to be either 
pure almond or pure peach). Certainly 
an explanation in the light of Baur’s 
periclinal hypothesis would be wel- 
comed. 

A second case of peach and almond 
gratt hybrids (4. delponi) was re- 
ported in 1913 by Daniel and Delpon. 
In 1907, the second vear from the bud, 
all the peach buds on new shoots from 
an old topworked almond stump, bore 


peach truit. The third vear all buds 
were modified, having peach flowers, 
with intermediate fruits. Two seed- 


lings from these fruits are intermediate 
in vegetative characters between almond 
and peach. This case differs from the 
preceding case in having mixed or in- 
termediate shoots in addition to the 
pure peach and pure almond shoots. 

Thus this must be either a mosaic 
(mixed), a sectorial, or a_ periclinal 
chimera though as in the above case, a 
satisfactory explanation is still to be 
desired. 

Daniel and Delpon made the sugges- 
tion that dimygdalus communis  per- 
soides (Ser.), long known as a_ peach- 
like almond probably arose as a graft 
hybrid, because it so closely resembles 
Amygdalopersica delponi. 

East has suggested that the nectarine 
might be a periclinal chimera, hence its 
occasional reversions to peach. 


Apple Chimeras 

Several doubtful cases have been rec- 
orded in the older literature. ‘The best 
authenticated cases seem to be those 
reported in 1914 by Castle and in 
1921 by Stout. Castle pictured the 
fruit sent to him from a tree in Nova 
Scotia. The fruit is apparently in part 
soston Stripe, and in part Golden Rus- 
set. Castle considers it a chimera in 
the light of the work of Baur and of 
Winkler. 

Stout described a tree at Geneva, 
N. Y., which bears fruit made up part- 
ly of typical King, and partly of typical 
Roxbury Russet. Different branches 
of the tree bear different forms of 
fruit. “The tree is clearly an inter- 
varietal chimera.” 

Miscellaneous Chimeras 


Olea La Marcac. In 1918 La Marea 
reported a gratt hybrid between two 
distinct tvpes of olives which had arisen 
on three old topworked trees near 
Kiume Rapide, Italy. From the pub- 
lished account it would seem probable 
that pure shoots from the stock had 
been mistaken for graft hybrid chim- 
eras, though possibly we may have here 
another instance of periclinal chimeras. 

Rose. Mrs. Cutbush on Canina. 
Daniel reported in 1925 a sectorial 
chimera in which a shoot from the cal- 
lus region of a young graft bore two 
kinds of branches, pure stock and pure 
cion. There was no intermediate stage. 

Potato. Hirche in 1909 reported that 
about 90 per cent. of grafted potato 
tubers regenerated true types, 9 per 
cent. mixed chimeras, and 1 per cent. 
eave entirely new varieties! This 1 
per cent. would thus be explained only 
on the ground of influence. Hirche’s 
work agrees with some results men- 
tioned by Darwin, but not at all with 
results of Lindemuth, Vochting, and 
other careful workers. Hiurche’s work 
is not presented in such a way as to 
invite acceptance, and we must there- 
fore await better evidence for both 
mixed chimeras and for entirely new 
varieties in the potato. 
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Populus. Baur has given directions 
for obtaining graft hybrids of P. cana- 
densis and P. trichocarpa. his method 
is essentially Winkler’s method. From 
saur’s directions, one assumes that he 
has obtained such a graft hybrid. A 
report of such chimeras has not, how- 
ever, appeared. 

Prunus. Nomblot displayed betore 
the rench horticultural societly in 1905 
and again in 1906 fruiting branches of 
a plum—Glorie de Lonveciennes—part- 
ly top-grafted upon Mirabel. It bore 
normal fruits in 1904. Subsequently 
there were three forms of fruits. Mom- 
blot explains his results by Specific 
Influence. Possibly this is a chimera. 

Robinia. Dammer in 1911 deseribed a 
eraft of Ik. glutinosa on R. pseudacacia 
which bore two sorts of branches, 1n- 
cluding two kinds of flowers. ‘This 
was evidently a periclinal or scctorial 
chimera. 

Rhododendran. ~\oebner in 1915 
briefly described an apparent. periclinal 
or sectorial gratt hybrid between the 
variety Madam linden, and the stock 
on which it had been vrafted, Cuning- 
ham’s White. ‘The flowers of the 
chimera were intermediate in color and 
In time ot flowering, between the stock 
and the top-gratt. 

Animal graft hybrids. An enor- 
mous amount of work has been done by 
zoologists on the general subject ot 
transplantation. [Little of this has any 
direct bearing upon the subject of gratt 
hvbrids. The work of Morgan, Born, 
Harrison, Spemann, and others has not 
been thoroughly reviewed for this arti- 
cle, but apparently the conclusion of 
Morgan that there is no- specific in- 
fluence of the one part upon the other, 
seems in accord with the conclusions 
of most zoologists, though there has 
heen presented some doubttul evidence 
in support ot the “specific influence’ or 
“foster mother” theory. 

The Solanum Graft Hybrids 

For all accepted solanum graft hy- 
brids and almost all instances of graft 
hybrids experimentally produced, we 
must thank Hans Winkler of Hamburg, 
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Germany. After many vears of ex- 
periments Winkler obtained many in- 
dividuals of six different periclinal and 
sectorial forms of S. nigrum and S. 
lycopersicum. \Ninkler also furnished 
the suggestion to Heuer that resulted in 
more individuals of the Winkler forms. 
as well as two new torms, one between 
S. lycopersicum and S. dulcamara and 
one between S. lycopersicum and S., 
melongena. 

The first of \Winkler’s chimeras, the 
S. nigro-lycopersicum, announced = 1n 
1907, was a sectorial chimera between 
nightshade and tomato. The first peri- 
clinal chimera was announced in 1908, 
under the name S. fubingense. The 
following vear he announced S. proteus, 
S. gaertnertanum, S. koelreutertanum, 
and S. darwinianum. 

All these forms were obtained from 
crafts of seedlings of the tomato, either 
King Humbert Yellow’ Fruited, = or 
Glory of Charpennes, with seedlings ot 
one strain of S. nigrum. A tew days 
after the scion had been inserted, the 
top was cut off at the union, Kegen- 
eration provided many stem growing 
points, most of which were either pure 
tomato or pure nightshade. In some 
cases, however, the regenerated grow- 
ing point contained cells from both 
scion and stock, in various arrange- 
ments. It is interesting to note that 
Columellae in 1541 deseribed a method 
for obtaining several kinds of grapes 
from the same stem, that is essentially 
Winkler’s method. 

Although many different combina- 
tions were obtained, Winkler recognized 
only four distinct periclinal types, with 
doubt as to whether S. darwinianum 
was periclinal, true cell-fusion, or both, 
in origin. 

In 1909 Baur published some ot his 
observations on Pelargoniums, and of- 
fered his now classical periclinal hypo- 
thesis as an explanation of his varie- 
gated pelargoniums. The following 
vear he extended this hypothesis to in- 
clude Winkler’s work with graft hy- 
brids. Later Winkler called attention 
to the fact that he himself had first 
offered the suggestion of the possibih- 
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ties of mixed forms, or chimeras. The 
periclinal hypothesis is, however, known 
as Baur'’s. 

In 1910 Winkler also published his 
explanation of his graft hybrids in the 
light of chromosome counts, and was 
able to definitely say, except for S. 
darwinianum, that the long looked for 
cell-fusion graft hybrid had not yet 
been obtained. S. tubingense has only 
an epidermis of tomato. In S. koelreu- 
terianum all except the epidermis is 
tomato. S. proteus has two outer layers 
of tomato; S. gaertnerianum is the re- 
verse of proteus, having two outer lay- 
ers of nightshade, the remainder being 
tomato. The explanations of these 
forms have been accepted by almost all 
workers. However, Noack has raised 
some doubt regarding S. proteus and 
gaerinerianum. (See under Variega- 
tion ). 

S. darwiuaniui will probably always 
remain a puzzle, because of the death 
of the original plant during the war, 
and the impossibility of ever obtaining 
the identical graft hvbrid again and un- 
mistakingly recognizing it as such. 

The other forms have all been ob- 
tained several times in different grafts 
and in different sectorial and periclinal 
chimeras. For instance, koelreuterianuim 
has appeared at one time on a proteus 
branch and another time on a gaert- 
nerianume branch. 

Heuer in 1910 reported and pictured 
a combination sectorial and periclinal 
chimera with one side nightshade, and 
one side tomato. Three shoots from 
the center were respectively, koelreu- 
terianum, gaertnerianum, and tubin- 
gense. He also reported a tomato plant 
with an epidermis of S. melongena 
and a S. dulcamara plant with an epi- 
dermis of tomato. 


Cell-Fusion Graft Hybrids 


forms of single species are well 
known, as in Citrus, Datura, Solanum, 
and Ocnothcra in which the somatic 
number of chromosomes is twice the 
usual somatic (diploid) number. Such 
tetraploid forms are sometimes known 
as “‘gigas” strains. Tetraploid forms 


produced by the fusion of two soma- 
tic sells from different species are un- 
known except for the possibility of the 
Cratacgomespili mentioned by Haber- 
landt, and for the doubtful case of 
Solanum darwiuuanum. Winkler re- 
ported that the sub-epidermal laver of 
this latter form contained 48 chromo- 
somes as the diploid number. ‘This 
number might come from 24 plus 24 
and thus be a gigas shell of tomato, or 
it might be, as Winkler thought prob- 
able, brought about by the fusing of 
the 24 of the tomato with the 72 of 
the nightshade, followed by a reduction 
division. Thus, while S. darwinianui 
might have been a true cell-fusion 
eraft hybrid, at least in one or more 
layers, 1t was certainly not proven such 
before its death, and we are left with 
no certain cell-fusion graft 
hvbrids. 


cases ot 


Variegation 

There are so many striking similari- 
ties between variegation and_ periclinal, 
sectorial, and mixed gratt hybrids, that 
these must be briefly mentioned in this 
article. In fact, it was largely through 
saurs work on variegation in Pelar- 
gontum that the graft hybird riddle has 
been partially solved. 

Apparently there are all stages be- 
tween the strictly pathological condi- 
tion of infectious chlorosis, and true 
periclinal, sectorial, and mixed variega- 
tions which are so strikingly analogous 
to the bi-species graft hybrids. 

The “autogenous” citrus chimeras as 
mentioned by Frost, are apparently due 
to similar genetic causes as are those 
that bring about variegations in Pelar- 
goniums and many other plants. 

Periclinally variegated hydrangeas, 
pelargoniums, and many other plants, 
vive seedlings colored like the sub- 
epidermal layer ot the mother plant, 
irrespective of the pattern of the moth- 
er. This phenomenon is one of the 
characteristics of all graft hybrids 


which set seed—seedlings always ap- 
pear as though the chimera were entire- 
lv like the sub-epidermal layer. 

Noack (1922) has followed through 
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the development of the pelargonium 
leaf and finds that the entire leaf, ex- 
cept the epidermis, is formed from the 
single sub-epidermal layer, which also 
forms all the cortex. To fit the peri- 
clinal explanation, the colored and 
colorless layers of the leaf and cortex 
would need to be formed by different 
cell layers in the growing point. Since 
this does not occur in pelargonium, 
Noak concludes that the periclinal hy- 
pothesis does not hold and there must 
be both colored and colorless tissues 
formed from the same cell. He casts 
doubt on the accepted explanations of 
the graft hybrids, however, only on 
those graft hybrids that are considered 
to have an outer shell of two cell layers 
-——Solanum proteus and gaertnerianum, 
and Crataegomespilus dardart. He sug- 
gests that probably in these forms the 
leaf originates from more than one cell 
laver (in addition to the epidermis- 
forming layer). Recent histological 
work in Winkler’s laboratory by Mayer- 
Alberti has shown that this is the case 
for Solanum proteus. The other forms 
have not been investigated with this 
developmental question in mind. 
Bateson has also reported three cases 
of variegation in pelargoniums where 
the periclinal theory does not hold. 
Thus these recent reflections upon the 
periclinal theory by workers in varie- 
gation, together with the doubts cast 
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upon it by Haberlandt in his Cratae- 
gomespilus studies, make it appear that 
the last word has not been said regard- 
ing either variegation or graft hybrids. 


Conclusion 


In summing up what is known about 
graft hybrids we must agree that peri- 
clinal, mixed, and sectorial chimeras 
have occurred many times, that it is 
possible to produce these forms ex- 
perimentally, and that by such graft 
hybrids we may obtain new economic 
plants. 


With regard to the modification or 
Specific Influence graft hybrids, it 
seems probable that no examples have 
ever occurred, and equally doubtful it 
any ever will occur. 

\Ve have no proof of the occurrence 
of true cell-fusion graft hybrids, but 
such evidence as has already accumu- 
lated for their possible occurrence, 
makes it seem possible and even prob- 
able that some day two somatic cells 
may fuse and produce recognizable 
descendants. But we must still look for 
the occurrence of this kind of graft 
hybrid. 

The writer desires to express his ap- 
preciation to Professor H. S. Jennings, 
the Johns Hopkins University, for the 
many helpful suggestions received in 
the preparation of this article. 
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II. Allgemeine anatomische Analyse des 
mischlinge und seiner Stammpflanzen. Zett. 
Induk. Abs. wu. Vererb. 5:209-284. 1911. 


ae ee 


| 
EY 
% 
4 
: $ 





icici es 





( Th 
bibli 
kler 
Abs 








‘allus 
»-310. 


‘hro- 
Sct. 
altura 
‘aria- 


2 ae. iS oe ey ae r 
«A RE A a Saas Ver is Ss. 


uma- 
cX- 


blio- 


ique. 
191s. 


. et 
Inst. 
1g0r 
run- 


ant. 


n de 

du 
En- 
Rust 


Rez. 
tical 


R ez ’ 


c. 


as 


UuV- 
ffe. 
639, 
*k). 

sur 
ATIS 


eit, 
re- 
hy- 


tur. 


ren, 
SO. 


Cr. 


N11. 
len 
8 : 





1, 
les 
at. 
EP 


Swinele: 


(Thorough study; plasmodesma announced ; 


bibliography ). 





Einige Bemerkungen zu Win- 
-ler’s Kritik Meines Referates. Zeit. Induk. 
dhs. u. Vererb. 7:310-313. 1912. 
BunyAarbD, E. A., Columella on graft hy- 
hrids. Gard. Chron. Il 49:203. 1911. 
(Translation from Columellae). 


BURBANK, L., (Note). Tribune Horticole 


1907 :85-86. 1907. (Mentions very doubtful 
eraft hybrid Prunus pissardt and P.  tri- 
flora ). 

CAMPBELL, D. H., The nature of graft 
hybrids. Am. Nat. 45:41-53. 1911. (W.) 


CARRIERE, De linfluence du greffon sur le 





sujet et vice-versa. Rev. Hort. 50:80. 1878. 
( Helianthus ). 

Caspary, R., (Note). Proc. Ntederr. Ges. 
Nat. u. Heil. Bonn. 1859. Flora 42 :120-127. 
1859. (Remarks about A. by Caspary, Sin- 
ning, Treviranus). 

—_—— Mischlinge. Schrift Phys-Oek. 
Ges. Koentgsburg. 1865:4-5. 1865. (Moss 
rose graft hybrid; A. B., influence). 

— -- Ueber Ptfropftbastarde. Coiip. 
Rend. Congres Amsterdam. 1865 :65-80. 1865. 


(A.. B., two rose graft hybrids). 
CastLe, W. E., 
Flered. 5:200-202. 
periclinal apple 


An apple chimera. Jour. 
1914. (Description of 
chimera ). 
Chimere  settorial 
Bot. TJtal. Bull. 


attention to 
1818; 


CAVARA, F.., 
rum. Soc. 
1912. (Calls 
tioned by Risso, 
no conclusion but 
Winkler’s work). 

CavazzaA, L. E., Sulle 
zione e del Tinnesto. Alba 
hybrids: theoretical 
hybridization ). 

CHaptn, W. S., Heredity in chimeras. 

Hered. 5:533-546. 1914. ( Variegation 
in Pelargonium, Begonia, Amaranthus). 


negli ag- 
1912 :11-14. 
Bizarrias men- 
also orange chimera: 
considered in relation to 


librida- 
pp. (Sex 
asexual 


teorie del 
1908 19 
considerations 


Jour. 


*(CHEVALIER, A.. L’Amelioration de _ la 


Vigne en France et les travaux de G. Coudere 
sur lThybridation et le greffage. (concl). 
Rev. Bot. Appl. 5:926-945. 1925. 


CHITTENDEN, R. J., 
tion Il. Hydrangea and 
notes on certain 


Studies in variega- 
Pelargonium; with 
chimerical arrangements 


which involve sterility. Jour. Genetics. 16: 
$13-61.1925., 

CLAUSEN, R. E., and Goonspreep, T. H., 
Inheritance in Nicotiana tobacum. II. The 


occurrence of two natural periclinal chimeras. 
Genetics 8:97-105. 1923. (Not graft hybrid 
chimeras; theoretical considerations ). 

Coit, J. E., Citrus Fruits. 520 pp. Mac- 
Millan, New York, 1915. (Pp. 114-131 “The 
improvement of citrus trees by breeding” 
pictures and describes several citrus chim- 
eras), 


Co_uMELLAF. [TL T. M.. De re. Rustica. 


Gratt Hybrids 


89 


Lyon 1545. 496 pp. Chapt. IX in Lib. de 
Arborebus, p. 476. (Directions for making 
grape graft hybrids, very similar to Wink- 
ler’s method). 

CorreENS, C., (Note). Bot. Zeit. 63107. 
1904. (Review of Voss 1904). 

CRAMER, P. J. S.. Kritische Uebersicht 


der Bekannten Faelle von Knospenvariation. 
Naturw. Verh. Holland Maattsch. Wetensch. 
Haarlem. 3 vers. Vol. 6, Pt. 3. 1908. (pp. 
292-328 graft hybrids. Influence; many old 
examples cited). 

DAHLGREN, O., 
Svensk. Bot. Tidskr. 
only ). 


Pelargonium-chimaer. 
15:171. 1921. (Note 


*D)AMMER, U., (J/itt. d. 
tcrs 1911). 


Deutschen Forst- 
Translation and review 
under “Un nouvel Hybride de Greffe?” in 
Rev. Hort. 84: 27. 1912. (Robimia glutinosa 
on fg, pseudacacia oraft hybrid). 


(7¢S. 


DANIEL, L., Creation des variétés nouvelles 
par la graffe. Compt. Rend. Acad. Sct. Paris 
118 :992-995. 1894. 





De Vinfluence du sujet sur le 
erefion et du greffon sur le sujet. Jour. Soc. 
Nat. d'Hort. de Tlrance. Congres Hort. 


1898 :95-112. 1898. 





—. la variation dans la greffe et 
lhérédité des caractéres acqueriré. dun. Sct. 
Vat. (Bot.) VIII 8:1-226. (Refers to 
influence, this contains valuable material on 
graiting ). 


189%. 


—. *Sur un 
dan un hybride de rosier. 





cas. de disjonction 
Rennes. 1903. 
Sur un hybride de greffe entre 
poirier et coignassier. Rev. Gen. Bot. 16:1- 
13. 1904. (First description P. danteli). 





Essais de 
Origin de 

125-140: 
1907. 





teratologie expeéri- 
monstruosities. Rev. 
1-43: 53-60: 93-119. 


mentale: 
Bret. Bot. 
1906 and 





Un nouvel hybride de greffe: 
le néflier de Lagrange. Rev. Bret. Bot. 4: 
136-140. 1909. (Report of commission which 
investigated C. bonnitert and C. brunt). 





Anropes d'une rcse hybride de 
ereffe, la rose Gaston Bonnier. Le Jardin. 
1911:223. Jl. 20, 1911. (Influence, more 
probably cross-fertilization ). 





Sur la réussite, le develop- 
ment, la durée et la production des greffes. 





Rev. Bret. Bot. 6:42-48: 73-89: 186-198. 
1911. 7:138-144. 1912. 8:30-86. 1913. 

: . Procédés anormaux d’affran- 
chissement des greffes ordinaires. Journ. 
Soc. Nat. d’'Hort. de France Ser. IV t13: 
313. 1912. (Reports the occurrence’ on 
grafts of Helianthus and of Cactaceae, of 


internal adventitious roots, possibly one ex- 
planation of graft hybrids). 

. La hvbridation asexuelle. Rev. 
26 2305-341. 1914, 33- 
(Review of subject: critical ex- 





Gen. Bot. 
${). 1915. 


27 :22-29 : 
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amination C. bonnieri, C. bruni, A. delponi, 
A. formonnh, P. danieli, P. winkleri, history, 
anatomy, histology. Large bibliography). 
Les symbiomorphoses. Nou- 
velles recherches sur l’hybridation asexuelle. 
Rev. Bret. Bot. 12(1):1-72. 1918. 

Sur la stabilite 
des Cratacgomespilus et des 
Rev. Bret. Bot. 1919 :21-24. 
donia completely sterile; no _ reversions. 
Crataegomespilus sterile flowers, frequently 
reverts to parents). 


. Grafting and evolution. Sct. 
Amer. Month. 4:115-117. 1921. (Congenial- 
itv not proof of relationship). 

Les hybrides de greffe. |ers- 
lag. Intern. Tuinbouw. Congr. Amsterdam. 


1923 :175-193. 1924. All contained in Rev. 
Bret. Bot. 1924). 


L’Hérédité chez les plantes gref- 
fees. Compt. Rend. Acad. Sci. Paris. 179: 
1198-1199. 1924. (Solanum and Chrysan- 
themum grafts). 








et l’hérédité 
Pirocydomia. 
1919. (Puirocy- 














Nouvelles observations sur les 
hybrides de greffe et I’hérédité chez les 
plantes greffées. Rev. Bret. Bot. 1924:1-70. 
1925. (Many illus.; review of subject; lists 
graft hybrids as either Mosaic, Intermediate, 
or Strengthened ). 





Héredité de la propriété re- 
montantée chez les plantes greffées. Coit. 
Rend. Acad. Sct. Paris. 182:84-85. 1926. 

Nouvelles recherches sur l’hé- 
par greffe chez /’'Helianthus 





redité acquise 





dangeardi. Compt. Rend. Acad. Sci. Paris. 
182 :S00-801. 1926. 

L’hérédité intermittente chez 
le topinambour. Compt. Rend. Acad. Sci. 
Paris. 183:908-910. 1926. 

And Depron, J., Un nouvel 





hybride de greffe. Compt. Rend. Acad. Sci. 
157 :995-997. 1913. (Pyrocydonia winklert, 
first description; not named). 





Sur un hybride de greffe entre 
pecher et amandier. Compt. Rend. Acad. 
Sct. 156 :2000-2002. 1913. (First description 
of A. delponi; not named). 

Darwin, C., The variation of animals and 
plants under domestication. New York 1868. 


Vol. 1, Chap. XI. (A., and many _ other 
cases from old literature cited). 
Fast, E. M., The bearing of some gen- 


eral biological facts on bud variation. Amer. 
Nat. 51:129-143. 1917. Theoretical considera- 
tions; reviews Cramer; suggests nectarine 
might be periclinal chimera). 

Epiter, W., Ein Beitrage zur Frage des 
Vorkommens von Pfropfmischchlingen. /iih- 
lings Landw. Zeit. 57:170-177. 1908. (Spe- 
cific influence with beets). 

Edward's Botanial Register. 1837. Vol. 
X, Plate 1965. (A. “The purple Laburnum. 
It is not at all worth cultivation.” ) 


of Heredity 


Ernst, A., Chromosomerzahl und Rassen- 
bildung. Naturf. Ges. Zurich. June 30, 1922. 
(Sex hybrids only). 

Eyster, W. H., A_ genetic analysis of 
variegation. Genetics 9:372-404. 1924. (Maize 
seed variegations ). 

*FISHER, E., Mykolog. Zent. 1:195. 1912. 
(Gymnosporangium infection studies on Cm.) 

*FISCHER, Huco, Ueber Propfbastarde. 
Monatsh. d. Naturw. Unterr. aller Schulgatt- 
ungen 1911:126. 1911. 


Focke, W. O., Kuenstliche Pflanzen Misch- 
linge. Abh. Naturw. Ver. Bremen. 7:72. 
1880. (List of sex hybrids only). 

Die Pflanzen Mischlinge. Ber- 
lin. 1881. (List of sex hybrids in various 
families; A., B., other cases). 


Frost, H. B., Bud variation and chimeras 
in Matthiola mcana. Journ. Agr. Res. 33: 
41-46. 1926. (Unispecies periclinal chimera). 
Polyembryony, heterozygosis, 
and chimeras in citrus. AHuilgardia 1(16);: 
365-402. 1926. (Suggests many bud varia- 
tions in citrus are umnispecies (autogenous ) 
periclinal chimeras). 

Fucus, C. A., Untersuchungen ueber C. 
Adami. Sits. Kats. Acad. Wiss. Wien Math.- 
Naturw. 107(1) :1273-1292. 1898. (Anatom- 
ical study shows A. to be a hybrid). 

GARDNER, V. R., Bradford F. C., and 
Hooker, H. D. Jr., The Fundamentals of 
fruit production. New York 1922. Chapt. 31. 
pp. 552-583. The Reciprocal Influences of 
Stock and Cion. 


GOLDSCHMIDT, R., 








Einfuehrung in die 
Vererbungswissenschaft. Ed. 3 ~~ Leipzig. 
1920 pp. 519. (pp. 464-478 Ptfropfbastarde 
und Chimaeren. B., W., and Baur’s work re- 
viewed ). 

Goppert, H. R., Ueber innere Vorgaenge 
bei dem Veredeln der Baeume und Straeu- 
cher. Cassel. pp. 38 Illus. 1874. (Pp. 16- 
27 changes brought about by grafting). 

*GRAFE, V., und LINSBAUER, K., Ueber die 
Wechselseit Beeinflussung von Nicotiana 
tobacum und N. affinis bei der Pfroptung. 
Ber. Deut. Bot. Ges. 24. 1906. 

Grau, E., Untersuchungen ueber die Re- 
generation der Vegetationspunkte an ab- 
geschnittenen Sprossen im Hinblick aut der 
Bildung der Pfropfbastarde. Diss. Koenigs- 
burg. 1917. 

GRIFFON, E., Troisieme série de recherches 


sur la greffe des plantes herbacées. Bull. 
Soc. Bot. France 58:203-210. 1910. (Dis- 


agrees with Daniel). 

Sur un singulier cas de varia- 
tion par bourgeon chez le pecher. Compt. 
Rend. Acad. Sct. Paris. 153 :521-523. 1911. 
(Same as Aubin 1911). 

Greffage et hybridation asexu- 
elle. Conf. Int. de Gen. Parts 1911 :164-196. 
1913. (Results of 15 years show no specific 
influence ). 
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Swingle : 


GuIcNARD, L., Recherches physiologiques 
sur la greffe des plantes a acide cyanhy- 
drique. Ann. Sct. Nat. (Bot.) IX 6:261-305. 
1907. (No transport of glucoside unless 
both symbionts normally contain it). 


GUILLAUMIN, ANDRE, Pyro-cydonia et X 
pyrontia, Bull Soc. Dend. France Aug. 1925: 
63-68. 1925. (Uncritical botanical descrip- 
tions of P. danieli and P. winkleri, also of 
two pear-quince sex hybrids). 

HaABERLANDT, G., Ueber den Blattbau der 
Cratacgomespili von Bronvaux und _ ihrer 


Eltern. Sits. d. Preussischen Akademic d. 
Wiss. Phys.-Math. Kl. 17:170-208. 1926. 
(Shows histological necessity for modifica- 
tion of periclinal hypothesis, or else Cm. 


must be considered cell-fusion graft hybrids; 
A. accepted as periclinal chimera). 


*HEIMANN, M., Pfropfhybriden bei der 


Kartoffel. Bot. Ztg. 30. 1872. 

Henon, J. L., Note sur le Cytise Labour, 
Adam et Pourpre. Ann. d. Sc. Phys. et 
Nat. dagric. et dindus. Lyon) 2:375-377. 
1839. 

Herse, Beitrage zur Kenntnis der His- 
tologischen Erscheinungen bei der Vered- 


elung der Obstbaueme. Landw. Jahrb. 32 
(IV) :71-133. 1908. 
HESSELMAN, H., Ueber sektorial geteilte 


Sprosse bei Fagus silvatica asplenifolia und 
thre Entwickelung. Svensk. Bot. Tidsk. 5: 


174-196. 1911. (Variegated leaves on beech, 
possibly a chimera. Illus. A., B.) 
Hever, H., Ueber Ptfropfbastarde Zwis- 


chen Solanum Arten. Gartenflora 59 :434-438. 
1910. (Reports lycopersicum-melongena graft 
hybrid; /ycopersicum-dulcamara; lycopersicum- 
nigrum plant with 5 different combinations. 
Ilus. ) 


* HILDEBRAND, F., Einige Experimenten und 
Beobachtungen ueber den Einflusz der Unter- 





lage auf das Pfropfreis. Bot. Ztg. 26. 1868. 
(Potato graft hybrids). 
Ueber weitere in England 


gemachte Beobachtungen von Kartoffelnptropt- 
hybriden. Bot. Ztg. 27:353-359. 1869. 

HILDEBRAND, F., Ueber Versuche zur Bil- 
dung von Pfropfbastarde bei O.xalis Crassi- 
caulis. Ber. Deut. Bot. Ges. 26a:19-21. Jan. 
11, 1908. (Many attempts to graft bulbs of 
different colors, all unsuccessful except one 
doubtful case. ) 

—————— Ueber Saemlinge von C. Adami. 


Ber. Deut. Bot. Ges. 26a:590-595. 1908. 
(Instance where possibly <A., set seeds; 
doubtful; seedlings Laburnum.) 


HIMMELBAUR, W., Der gegenwaertige Stand 
der Pfronfhybridenfrage. (Sammelreferat) 


Mitt. d. Naturw. Ver. a. d. Univ. Wien. 
8:105-127. 1910. (B., A.. Cm., Baur. W.., 
Large bibliography of graft hybrids, sex 


hybrids, and bud variations). 
Hircue, R., Pfropfhybriden bei Kartoffeln. 
Mitt. Deut. Landw. Ges. 24 (26) :442-444. 


Graft Hvbrids 9] 


1909. Startling results grafting potato tu- 


bers; weakly presented. ) 


Hotmsor, J., Ueber einen Mutmasslichen 


Pfropfbastarde zwischen Birne und Weiss- 
dorn. Gartenflora 54:30-38. 1905. (Piro- 
crategus willeit. probably Pyrus  pollveria, 


and not graft hybrid.) 

Hume, M., On the presence of connecting 
threads in graft hybrids. N. Phyt. 12:216- 
921. 1913. (A., W., connecting threads be- 
tween different species layers. ) 

Journ, E., Peut-on obtenir des 
par le greffage? Le Néflier de 
Le Jardin, 13:22-24. 1899. 
tion of Cm.) 

KNIGHT, T. 
kinds of 


hybrides 
Bronvaux. 
(First descrip- 


A., On the effect of different 
stocks in grafting. Trans. Roy. 
Hort. Soc. London, Feb. 6, 1816. 2:199-204. 
1818. (Very conservative as to specific in- 
fluence. ) 

KoEHNE, E., Zwei Ptroptbastarde von 
Crataegus monogyna und Mespilus germanica. 


Gartenflora 50:628-632. 1901. (Cm.) 
Kuster, E., Beitraege zur kenntnis der 
anaschierten Gehoelze. Mitt. Deut. Den- 


drol. Ges. 35:146-155. 1925. 

- . Pathologische 
mie. Jena. pp. 558. 1925. 
schierung. Variegation). 

—— . Regenarationserscheinungen an 
bakteriengallen. /lora 120:179-197. 1926. 
(Bacterium tumefaciens may play a part in 
variegation ). 


( Variegation. ) 
Pflanzenanato- 
(Pp. 9-31 Pana- 











Zur aetiologie der Panaschier- 
ungen. Zeits Pflanzsenkr. 36:129-142. 1926. 
(General review of variegation with large 
bibliography ). 

LA Marca, F., Un nouvel hybride de 
greffe. Rev. Bret. Bot... 13:55-65. 1918. 
(Doubtful olive graft hybrid Fiume Rapido 
Italy. ) 

ILAMPRECHT, HERBERT. 
mare vom Apfel. 


Eine Sektorialchi- 
Die Beziehungen zwischer 


dem sortfremden Sektor und dem _  ubrigen 
Teilder Chimare. Hereditas 8:351-358. 1927. 
(Transpiration and Chemical studies; con- 


sidered as caused by vegetative hybrid _ split- 
ting and not due to somatic fusion). 

LAUBERT, R., Anatomische und morpholo- 
gische Studien am Bastard Laburnum adam. 
Bet. Bot. Cent. 10:144-165. 1901. (Thorough 
histological study of all forms; reversions 
are true types.) 


LINDEMUTH, H., Vegetative Bastarder- 
zeugung durch Imptfung. Landw. Jahrb. 
7 :887-939. 1878. (Good review of subject, 


many references. ) 

*LINSBAUER, K., Studien ueber die Regen- 
eration des Sproszvegetationspunktes. Denk- 
schriften Akad. Wiss. Wien Math. Nat. KI. 
93. 1915. 

LoeBNER., Un Rhododendron hybride de 
greffe. Rev. Hort. 85:343. 1913. (Prob- 
ably sectorial or periclinical chimera. ) 

MacCattum, W. B., The reciprocal influ- 
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ence of scion and _ stock. 
281-286. 1909, 
MacDoucat, D. T., Alterations in heredity 
induced by ovarial treatments. Bot. Gas. 
91:241-257. 1911. 
MACFARLANE, J. M., A comparison of the 
minute structure of plant hybrids with that 


Plant World 12: 


of their parents. Trans. Roy. Soc. Edm- 
burgh 37 :203-286. 1891. (Largely sex 


hybrids; pp. 259-270 A., concludes A, graft 
hybrid. ) 

*\MaGNus, Einfluss des Edelreises auf die 
Unterlage. Sitsb. Ges. Naturf. lreunde 
Jerlin. Nov. 19, 1872; Dec. 17, 1872. 

* — Kartoffelpfropfungen. 
Ztg. 30. 1872. 

Manares!, A., Un nuovo ibrido d'innesto. 
Modena. 1915. (Graft hybrid Crataegus 
Mespilus announced at Tompa, Italy.) 

*\TARCHAL, E., Recherches sur les varia- 
tions numeriques des chromosomes dans la 
séric vegetale. Wem. Acad. Roy. Belgium. 





Bot. 


4(2). 1920. 
MariotH, R., Sectorial chimera in_ fruits 
and flowers. So. .dfrican Gard. 15:413. 


Nov.. 1925. (Citrus graft hybrid chimera. ) 
MarTINET, Un cas d‘influence du sujet sur 
la greffe. ..Chronique agricole du Canton de 
Vaud. 17:41-44. Illus. 1904. (Sorbus- 
Crataegus graft hybrid?) 
Matuiszic H., Ptfroptbastarde. 
1919 :787-792. 
work reviewed. ) 
MaAyer-ALBeErTI, M., Vergleichende Unter- 
suchungen ueber den Blattbau einiger Sola- 
num-Pfropfbastarde. JJ/itt. Inst. Allg. Bot. 
Hamburg. 6:1-32. 1924. (The most recent 
work from Winkler’s laboratory; agrees 
with 1910 explanations; death reported of 
S. Darwintianum and S. gaertnerianum. ) 
Meyer, A., Notiz ueber die Bedeutung der 
Plasma-Verbindungen fuer die Pfroptfbas- 


Umechau 
1919. (A.. B. W. Baurs 


tarde. Ber. Deut. Bot. Ges. 32 2447-456. 1914. 
(Different results from those of Hume, 
1913. ) 





and Scumipt, E., Ueber die 
Gegenseitige Beeinflussung der Symbionten 
Heteroplastischer Transplantationen. J lora 
100 :317-397. 1910. (A., Cm., W.; alkaloids 
may pass union; large bibliography of alka- 
loid determination. ) 

Meyer, J., Die Crataegomespili von Bron- 
vaux. Zeit. Induk. Abs. u. Ver. 13:193-233. 
1915. (Anatomical and cytological studies 
give the periclinal explanation of Cm.) 

Mixoscnu, C., Ueber den Einfluss des 
Reises auf die Unterlage. MWaiesner Fest- 
schrift. 280-286. 1908. (Not specific influ- 
ence ). 

Mittot, Sur des variétés de poires obtenues 
par surgreffage. Rev. Bret. Bot. 1909 :1-10. 
1909. (Probably nutritive rather than spe- 
cific influence accounts for his results.) 

Mouiscu, H., Ptfroptungen. Lotos 16 
(7) :231-238. 1896. (Helianthus grafts; no 
specific influence. ) 


ot Heredity 


Morcan, T. H., Further experiments on 
the regeneration of tissue composed of parts 
of two species. (Biol. Bull. 2:111-119. 1900. 
(Tadpole tails regenerated from parts of 
two species; sectorial graft hybrid; no spe- 
cific influence. ) 

Morren, E., Notice sur le Cytise & pur- 
pureo-laburnum, Cytisus Adami Poit. Le 
Belg. Hort. Gand. 21:225-237. 1871. (Col- 
ored plates, history, and discussion). 

Mortier, D. M., Plant chimeras and their 
relation to hereditary phenomena. Sch. Sci. 
and Math, 15:713-716. 1915. (A., B., Cm., 
W., Baur, reviewed; mention of apple graft 
hybrid by Castle. ) 

—— Vegetable chimeras. Am. Bot. 
21:136-139. 1915. (Same article as above.) 

*NATO, Petri, Phytologica observatio de 
malo limonia citrata—aurantia florantie vulgo. 
La Bizzarria. Florence, 1594. 

NEMEC, B., Ueber die Einwirkung§ des 
Chloralhydrats auf Kern und _ Zellteilung. 
Jahr. Wiss. Bot. 39:668-730. 1904. (Found 
two nuclei in many Pisum cells.) 

NIENBURG, L. Adami, eine Periklinalchi- 
maere. Gartenflora 60 :369-37 1911. (Re- 
view of Buder 1911.) 

Noack, K. L., Entwicklunesmechanische 
Studien an Panaschierten Pelargontum. Ein 
seitrage zur Theorie der Periklinal Chimaer- 
en. Jahr. Wiss Bot. 61:459-534. 1922. 
(Developmental studies show that it is im- 
possible to consider the white marginated 
pelagoniums as periclinal chimeras; doubt 
also thrown on periclinal nature of some 
graft hybrids.) 

— Vererbungsversuche mit 
blaettrigen Pelangonien. Verh. Phys. Med. 
Ges. Wursburg. 49:45-93. 1924. 

*NoLL. F., Pfropf- und Verwachsungsver- 
suche mit Sipohneen. Sits. Niederr. Ges. 
Nat. u. Heil. Bonn. 1897. (No specific in- 
fluence with alga grafts.) 

Die Ptfroptbastarde von Bron- 
vaux. Sits. Niederr. Ges. Nat. wu. Heil. 
Bonn. 1905:A20-A53. 1905. (Best descrip- 
tion of Cm., A. also mentioned. ) 

Neue Beobachtungen an  La- 
Sitz. Bonn. A38-A54. 1907. 

(Note) Jour. Soc. Nat. 
Aug. 24, 1905:577; Aug. 23, 
1906 :511-512. 1905 and 1906. (Plum graft 
hybrid; considers specific influence. ) 

OuHMANN, M., Ueber die Art und der 
Zustandekommen des Wachsung = zweier 
Pfropfsymbionten. Centralbl. Bakt. Abt. 2. 

:232- 318-329. 1908.  (Histolog:cal 











Bunt- 








burnwn adam. 
NoOMBOLT, A.. 
Hort. France. 


21 :232-256; 
study of graft unions. ) 

*OrTLEPP, K., Ueber das Verhalten der 
aus Samen, Ablegern, Stecklingen oder Vere- 
delungen erzogenen Pflanzen, sowie ueber 
Pfropfhybriden. Aus der Heimat. 1902. Bot 
Literaturbl. 1. 1903. 

Parcot, A. L. Essais de greffes hetero- 
genes. La Nature 50:27-30. 1922. (Many 


unusual combinations; no graft hybrid.) 
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Swinele: 


Prrotta, R., Cytisus adami. Poir. Ann d. 
Botan. Rome 1:105. 1904. 


PortEAu, (Note) Ann. de la Soc. d'Hort. 


de Paris 7:95-96. 1830. (Letter trom Adam 


to Poiteau giving origin of A; this is the 
frst botanical description of A.) 
Prevost, M., Jr., Note sur un Cytise nou- 


veau. Ann, de la Soe. d' Hort. de Paris 
~-93-95, 1830. (First description of A.) 
PrzIBRAM, H., Regeneration. Erg. der 


Physiologie. Abt. I. 2:48-119. 1902.( Re- 
view of field with many citations.) 

RenpverR, A., New Species, varieties and 
combinations. Jour. Arnold Arb. 7:145-149. 
1926. (+ Pyronia Danieli, and Pyronta 
Danicli var. IWWinkleri suggested as names 
for Pirocydonia danieli and pirocydonia 
winklert.) 

RENAULT, (Note). Rev. Hort. 51:444. 
1879. (Doubtful case of influence graft 
hybrid Abies pimsapo.) 

ReuTeER. Die Resultate verschiedener \V ered- 
lungsarten. Bot. Zeit. 1870:643. 1870. (Spe- 
cific and nutritive influence. ) 

*___ Mitt. Deut. Dendr. Ges. 1896: 
iD. 1S96. 

RicHarpson, A. D., Stock and scion. 
Gard. Chron. Ill. 77:166-167. 1925. (A, 
B.. Cm.. some old doubtful cases mentioned. ) 

Ricumonp, T. E., Legume innoculation as 
influenced by stock and scion. Bot. Gas. 
82 :438-442. 1926. (Possible specific influ- 
ence of lima and navy bean roots regarding 
immunity and susceptibility towards nitrate 
bacteria. ) 

RicHTER, O., Pfropfungen, Ptropfbastarde, 
und Pflanzenchimaeren. Lotos 58:1-22; 39 
Si. 1910. (Good review; many refer- 
ences. ) 

Riviere, G., and BAILHACHE, G., L’Amyg- 
dalopersica TFormonti (L.D.) Compt. Rend. 
Acad. Sci. 161:497-499. 1915. (A. for- 
monti, and two other unpublished = cases 
mentioned. ) 

FSAHLI, G., Mykolog. Zent. 3:10. 1913. 
(Gymnosporangium infection studies on Cm.) 

SAvAsSTANO, L., and A. Parrozzant, Di 


taluni ibrido naturali degli agrumi. Aan. R. 
Stas. Sper. Agrumt Fruit Acireale. 1:37-63. 
1911. (Large bibl. of citrus, especially ret- 


erences to old citrus bizzarias; 3  bizzarias 
critically examined from commercial stand- 
point. ) 

ScHANDER, R., Pfropfbastarde, Ber. IVest- 
preuss. Bot. Zool. Ver. 35:73-85. 1915. 
(Review of A., Cm., and W.) 

ScHELLE, E., Pfropfbastarde. Die = Gar- 
tenwelt 13(6) :66-68. 1909. (A., B., Cm., W.) 

*SCHMITTHENNER, Ueber die histologischen 
Vorgaenge beim Veredeln. Diss. Wursburg. 
1907. 

Scumipt, A. Histologische Studien an 
phanerogamen V egetationspunkten. Bot. 
Archiv. 8:345-404. 1924. (Studied develop- 
ment of tissues in J”inca, Teronica, Syringa, 
and Scrophularia, with regard to possibilities 
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of ever getting 2-layered periclinal chimeras ). 


ScHUEpP, ©., Meristeme. Handb. d. 
Pflansenanatomie. lig. 16, abt. 1, teil. 2, bd. 


4. Berlin. 1926. 


SCHUEROFF, P., Keimverschmelzungen in 


der Sproszspitze von Asparagus. flora 109: 


55-59. 1916. 


SEELIGER, R., Die Weiszdornmispel von 
Anzig. Ber. Deut. Bot. Ges. 44:506-518. 
1926. (First description, from herbarium 
material only, of Crataecgomespilus langet). 

SHAMEL, A. D., Scott, L. B., and Pome- 
rRoY, C. S., Citrus fruit improvement: a study 
of bud variation in the Washington Navel 
Orange. U. S. Dept. Agr. Bull. 623 :1-146. 
1918. (The Golden Nugget strain is made 
up of several groups.) 
and Dyer, C. L., Citrus-fruit 
improvement: a study of bud variation in 
the Eureka lemon. Ul. S. Dept. Agr. Bull. 
813. 1920. (Variegated lemon branches and 
fruits). 





SHULL, G. H., Dr. Baur on variegation. 
Pl. World 11:147-151. 1908. 

*STEFFEN, Histologische Vorgaenge beim 
Veredeln, Insbesondere bei Okulationen und 
Kopulationen. Diss. Wursburg. 1908. 

STINGL, G., Experimentelle Studie ueber 
die Ernahrung von Pflanzlichen Embryonen. 
Flora 97 :308-331. 1907. 

Stout, A. B., A graft chimera in the 
apple. Jour. Hered. 17:233-237 M-Je. 1920. 
1921. (Apple tree, Geneva N. Y., sectorial 
or periclinal chimera. ) 

—————  Tomato-nightshade chimeras. 
Jour. N. ¥. Bot. Gard. 14:145-150. 1913. 
(A., B., Cm., Baur, W., reviewed; received 
plants trom Winkler; no_ citations) 

STRASBURGER, E., Histologische Beitraege 
zur Vererbungsfrage. [. Typische und 
Allotypische Keimteilung. Jahr. Wiss. Bot. 
42:1-71. 1906. (pp. 62-70 A., probably not 
graft hybrid since no double nuclei; chro- 
mosome counts. ) 

————— Ueber die Individualitat der 
Chromosomen und die Ptfropthybridenfrage. 
Jahr. Wiss. Bot. 44:482-555. 1907.  (Con- 
tradicts Nemec, 1904; chromosome counts 
Cytisus and Laburnum; offers a sort of 
periclinal theory for graft hybrids;  B. 
treated fully, concluded it is sex hybrid.) 
Meine Stellungnahme zur Frage 
der Ptropfbastarde. Ber. Deut. Bot. Ges. 
27 :511-528. 1909. (No tetraploid cells in 
any graft hybrid; growing point must be 
mixed. ) 

STURBE, Fr., Mitteilung ueber Zucker- 
ruebenpfropfungen. J iihlings Landw. Ztg. 
o7 1268-269. 

STURTEVANT, E. L., Influence of the Stock 
on the Scion. Trans. Mass. Hort. Soc. 
1880 (1) :93-119. 1881. (Uncritical review 
of many cases of influence, possibly some 
graft hvbrids. ) 

TISCHLER, G., Ueber eine Merkwurdige 
Wachstumserscheinung in den Samenanlagen 
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von ©. Adam. Ber. Deut. Bot. Ges. 21:82- 
89. 1903. (“This nuclear development and 
degeneration has no known analogy’’) 
Die Cytologischen Verhatnisse 
bei Pflanzlichen Bastarden. Bibl. Genetica 
1:39-60. 1924. (Sex hybrids only.) 
TRABUT, Carpoxénie et mutations 
maires chez les Citrus cultivés. Compt. 
Rend. Acad. Sci. Paris 176:772-774. 1923. 
(Term ‘“cladoxénie’ suggested for possible 
cause of bud variations, that is, by influence 
of pollen parent upon the whole branch of 
the seed parent!) 
VESTERGREEN, ‘TYCHO. 
Bot. Tidskr. 2:133-134. 
Winkler, 1908. ) 
VocuTinc, H., Ueber Transplantation am 
Pflanzenkoerper. Tuebingen. 1892. pp. 162. 
(Experiments with thorough review of sub- 
ject of grafting. ) 
Ueber der durch Pfropfen 
Herbeigefuehrte Symbiose des Helianthus 
tuebrosus und H. annus... Sits Kgl. Preus. 





gem- 


Svensk. 


(Review of 


( Note) 
1909. 


Akad. Wiss. Berlin. 705-721 1894. (No 
specific influence. ) 
Voss, W., Ueber die durch Pfropfen 


Herbeigefuehrte Symbiose einiger | ifis-arten ; 
ein Versuche zur Loesung der Frage nach 
den Dasein der Pfropfhybride. Landw. Jahr. 
33 :961-996. 1904. (No specific influence). 


De Vries, Huco, Die Mutationstheorie, II. 
1903. 


Wain, I. E., Symbionticism and_ the 
origin of Species. Pp. 171. Baltimore. 
1927. (. “the chief object of this book 
is to summarize the evidence for the bacterial 
nature of mitochondria, and to present some 
of the evidence that demonstrates the funda- 
mental role played by bacteria in the origin 
of species.’’) 

Watson, W., The gardener’s 
Vol. London, 1925. (Graft 
variegation Vol. 6:127-131.) 

Weiss, F. E., On the Leaf-tissues of the 
Graft Hybrids Crataego-mespilus asniersit 
and Crataego-mespitlus dardarit. Mem. & 
Proc. Manchester Lit. & Phil. Soc. 69 :73-78. 
1925. (Histological studies of Cm. show 
error of periclinal hypothesis. ) 

WETTSTEIN, R. v., Untersuchen ueber der 
Sektion “Laburnum” der Gattung Cytisus. 
II. Hybride des Cytisus laburnum. Oest. 
Bot. Zeits. 41:128-130; 167-170. 1891. (A,, 
and sex hybrids of Cytisus). 

WILE, Fruechte und Blaetter einer Pfropf- 
bastarde von einer Weissdorn’ veredelten 
Birne. Biol. Cent. 1896:126-127. 1896. 
(First description of Pirocrataegus witllet.) 

Wink Ler, H., Ueber Pfropfbastarde und 
Pflanzliche Chimaeren. Ber. Deut. Bot. Ges. 
25 :568-576. 1907. (Description of S. nigro- 
lycopersicum and method of obtaining graft 
hybrids. ) 


assistant. 7 
hybrids and 


Solanum tubingense, ein Echter 
Pfropfbastarde Zwischen Tomate und Nacht- 
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schatten. Ber. Deut. Bot. Ges. 26a:595-608. 
1908. 

— (Proceedings Deut. Naturf. 
und Aerzte (Koeln). Naturw. Rundschau 
1908 7553-554. 1908. (Brief description of 
two graft hybrids cited above. ) 

Weitere Mitteilungen  ueber 
Pfropfbastrde. Zeits. Bot. 1:315-345. 1909. 


(S. proteus, gaertnerianum. darwinianum, 
and koelreutertanum described for first time.) 
Ueber die Nachkommenschaft 
der Solanum-Ptfropfbastarde und die Chro- 
mosomenzahlen ihrer Keimzellen. Zeits. Bot. 
2:1-38. 1909.  (Cross-fertilization experi- 
ments; decides explanation must be same as 
for Baur’s variegated pelargoniums; claims 
he first stated periclinal theory Dresden, 
Sept. 13, 1907; states all work on his graft 
hybrids has been done by his own hands.) 
Ueber das Wesen der Pfropfbas- 
Ber. Deut. Bot. Ges. 28:116-118. 
(Summary from preceding citation.) 
— Ueber Pfropfbastarde. Verh. 
Ges. Naturf, und Aerste.. 1911:61-79. 1911. 
(Popular description of his work, and graft 
hybrids in general). 








tarde. 
1910. 








Untersuchen ueber Pfropfbas- 
tarde. Part I. Die Unmittelbare Gegen- 
seitige Beeinflussung der Pfropfsymbionten. 
Jena 1912. pp. 186. (Complete monograph 
of the subject of specific influence; 248 
titles in bibliography; conclusion that spe- 
cific influence has never been proven or 


rendered even probable.) 

Die Chimaerenforschung als 
Methode der Experimentellen Biologie. Sits. 
Phys.-Med. Ges. Wurzburg. 1913 :95-119. 
1913. (Many suggestions offered as possi- 
bilities of obtaining new kinds of fruits.) 








— Transplantation, Pfropfung, 
Pfropfbastarde. In Handw. der Naturwis- 
senschaften. Jena. 10:18-29. 1915. Good 
brief summary of grafting with literature 


list; mention of graft hybrid method. ) 

————— Ueber die Experimentelle 
zeugung von Pflanzen mit Abweichenden 
Chromosomenzahlen. Zcits Bot. 8:417-531. 
1916. (Anatomical and cytological descrip- 
tions of tetraploid and irregular chromosome 
number cells of gigas forms of tomato and 
nightshade obtained from graft hybrid re- 
versions. ) 


Er- 





— Die Methoden der Pfropfung 
bei Pflanzen. Handbh. der Biologischen Ar- 
beitsmethoden Abt. XI 2(5) :765-800. 1924. 
(Practical grafting directions only.) 

WittmaAck, L., Noch zu Prunus myrobala- 
na und Crataegomespilus dardari. Gartenf. 
49 :99-100. 1900. 

WitrMAck, L., Ein Neuer Pfropfbastarde 
zwischen Weissdorn und Mispel.  Garten- 
flora 59 :228-229. 1910. (Review of Daniel’s 
report of C. bonniert and C. bruni.) 
WriGuHtT, Joun S., Cell union in Herbaceous 
Grafting. Bot. Gas. 18:285-293. 1893. (Re- 


ported cell-fusion of tomato and potato but 
with subsequent cell wall.) 











